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Colonel C. H. L. Sharman, C.M.G., C.B.E., LS.Q. 


By Harry J. Anslinger, United States Commissioner of Narcoties 


International control of narcotic drugs has been, since its 
very beginning, the work of a team rather than of any indi- 
vidual. During the great period of creation and organization 
which followed the First World War a number of people 
contributed a great amount of time, energy and foresight to 
the establishment of a complex system which evolved not 
from an ideal of perfection, but from a workaday effort to 
find practical solutions to factual problems. 


Of that group of people, from which we could cite the 
names of Mr. G. Bourgois of France, Sir Malcolm Dele- 
vingne of the United Kingdom, Mr. Stuart J. Fuller of the 
United States, Mr. Van Wettum of the Netherlands and so 
many others, few are left: Mr. Herbert L. May, who at the 
age of 82 is still active in the field of narcotics control, and 
Colonel C. H. L. Sharman, who has been serving “ the cause ” 
since 1927 and for more than twenty years has played a pro- 
tagonist’s part in international control. 


Born in Chelmsford, England, in 1881, Colonel Sharman 
was educated at St. Lawrence College, Ramsgate, and was 
—like so many other young men — intended to follow a 
routine legal education and then take a job in a small town; 
but such a quiet life did not appeal to him, and fate combined 
with his aspirations in a way which unfortunately is all too 
uncommon, and gave him the opportunity to go and meet 
adventure face to face. Two years after his preliminary law 
examinations he found himself watching Queen Victoria’s 
Diamond Jubilee. It is difficult nowadays to imagine the 


splendour of such a celebration attended by the most colour- 
ful people from all over the world — especially for a young 
man with itching feet. Amongst many other participants, 
he fixed his attention on the red jackets and wide-brimmed 
hats of the Royal Canadian Mounted Police. The men, ‘their 
horses, their uniforms and their music were a recital of outdoor 
living, rough riding and adventure at its highest. Then and 
there the boy decided to try to join them. In April 1898 he 
left for Canada. He did not stop in the large cities of the east, 
but went straight to western Canada — no place for a weakling 
at the end of the nineteenth century. As he puts it, he felt 
“very green”, but did not intend to remain so for long. 
He therefore took a job on a ranch for four months. After 
that, he knew how to lead a rough life, and became intimately 
acquainted with the woods, the horses and also, of course, 
with the very large mosquitoes which so thickly populate 
the summer sky in some parts of the north-west. 


In August 1898 he joined the Royal Canadian Mounted 
Police at Regina, Saskatchewan, and began the training in 
what was one of the most efficient, and at the same time 
daring, of all police cavalry corps. One year later he was 
assigned to the Yukon territory. It must be remembered that 
the year 1899 was probably the most significant in all the 
history of that remote land; from all quarters, by boat, by 
sledge, on horseback and even on foot, hundreds of tramps 
and gentlemen of fortune converged towards the shores of 
the Yukon river in search of gold. In the rush there was, of 





Colonel Sharman explains the Canadian point of view to Commissioner Anslinger, the United States representative 
on the Commission on Narcotic Drugs. 
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course, ample opportunity for the Mounties to display their 
talents. It is to be hoped that Colonel Sharman will one day 
find the time and the inclination to write about the two years 
he spent in the Yukon; his narrative could rival the Jack 
London and Rider Haggard yarns. In January 1901, being 
then just twenty, he experienced what he still fondly calls 
(in spite of so many subsequent promotions) his proudest 
moment: he was made a corporal of the Mounties. 


In August 1901 he returned to the prairies by a very round- 
about way — that is, from Skaggway to Vancouver, on a 
boat which struck an iceberg and was wrecked. He landed 
with what he stood up in. He was then assigned to a quieter 
spot, Maple Creek. 


He was not destined, however, to stay put for long, and 
less than a year afterwards he embarked for the other side of 
the world, to the Boer War, where he fought with the Fifth 
Canadian Mounted Rifles. 


From his return to Canada to the outbreak of the First 
World War he continued in the service of the Canadian 
Government; he spent one year as private secretary to the 
Commissioner of the R.C.M.P., then went to Ottawa in 
the Quarantine Service. He joined the Militia Artillery, was 
married, had a son, and at the outbreak of the war was ap- 
pointed major commanding the First Field Battery, First Bri- 
gade, First Canadian Division. In January 1915 he was sent 
to France, where he was wounded, but returned to combat 
duty until September 1918, when, having been promoted 
to colonel, he organized the 16th Brigade, Canadian Artillery, 
and took it to Archangelsk. In 1919 he returned to Canada 
and civil life. 


* 
» * 


After a career so varied, after so many years spent in the 
four corners of the earth; most people would begin to think 
of a quiet place in the sun with a pension on which to retire. 
That was the time for Colonel Sharman to begin an entirely 
new career, a career which was to be fruitful for his country 
and “a lot of fun for himself”. Also, in this new period of 
his life he was able — and this is rather uncommon — to put 
to use experience he had gained in so many fields. Having 
joined the Canadian Narcotics Service, he was appointed its 
chief in April 1927. 


It would far exceed the limits of the present biography 
to describe the state of the Canadian Narcotics Service at that 
time; it was adequate in terms of that period but it was not, 
of course, a modern narcotics administration by present-day 
standards. In 1925 the convention was signed which, building 
on the foundations laid in The Hague Convention of 1912, 
established the existing system of licensing and recording of 
all transactions in narcotic drugs and reporting to international 
authorities on the implementation of the narcotics treaties. 
The system of licensing was to apply to each individual 
import and export of all narcotic drugs, and not only to the 
manufactured drugs. This is generally referred to as the import 
certificate and export authorization system, and it has played a 
very important part in controlling the licit trade of narcotics, 


and therefore in plugging the gaps through which narcotics 
could flow from the licit into the illicit market. Also under the 
1925 Convention an independent organ was set up to examine 
the statistics which governments undertook to furnish periodi- 
cally on the production of agricultural raw materials for 
natural narcotic drugs and on the manufacture, import, 
export, consumption, stocks and seizures from illegal imports 
and exports of narcotic drugs. It is obvious that for countries 
which undertook their obligations conscientiously, | partici- 
pation in such a convention meant a complete overhaul of 
their national systems of control. This is what happened in 
Canada where it was necessary to prepare the comprehensive 
legislation known as the Opium and Narcotic Drug Act of 
1929. 


Under Colonel Sharman’s leadership, Canada assumed a 
very active role in international co-operation relating to 
narcotic drugs. Besides, Canada was, and still is, a “receiving 
end” for the illicit traffic in narcotic drugs. It would be too easy 
an explanation to say that this is so because of the value of the 
Canadian dollar. As a matter of fact, the true reason for that 
state of affairs is unknown, but it might be that the control 
is so good in Canada that most addicts are found out, and 
persons taking narcotics without medical necessity are noted 
as drug addicts. In any case, Canada has always led the fight 
against illicit traffickers, and a difficult task it is if one considers 
the immensity of its terrestrial boundary. 


In the ’twenties, over-production of narcotic drugs contri- 
buted to their diversion into illicit channels. A movement was 
therefore afoot to try to limit the manufacture of narcotics. 
This led to the convocation of the Limitation Conference in 
Geneva in 1931. This conference was attended by 57 States, 
and constituted a landmark in the international efforts for the 
control of narcotic drugs. Colonel Sharman participated in 
the conference as a delegate of Canada together with Dr. W. 
A. Riddell. At the third meéting; he made a speech which 
may well be remembered as a cornerstone in Canadian nar- 
cotics policy. He insisted on the fact that the Canadian Govern- 
ment was actuated by moral considerations and also by the 
practical consideration of the effort and expense involved 
in combating the illicit traffic and punishing those engaged 
therein. Canada was, moreover, “alive to the necessity for 
stringent and effective legislation on narcotic matters.” Canada 
“realized the necessity for united action and in particular 
the desirability of taking every possible step to reduce the 
manufacture of narcotic drugs to the actual legitimate medical 
needs of the world.” This was in a way the general trend of 
the lengthy debates at the conference, the results of which 
were embodied in the convention signed on 13 July 1931 
(Convention for Limiting the Manufacture and Regulating 
the Distribution of Narcotic Drugs). As a member of the 
Committee for Limitation, Colonel Sharman made a number 
of contributions to the actual drafting of the convention, and 
it can be said that he was one of the handful of people who 
really knew what they wanted and did everything they could 
to achieve their aim. The aims of the convention were to 
limit the supplies — that is, the quantities manufactured or 
imported — to those needed for medical and scientific pur- 
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poses, and to establish a planned narcotic economy on a world- 
wide scale. Each government was required to furnish annual 
estimates of its needs and, on the basis of these estimates, 
manufacturing and import maxima for each country and 
territory were to be computed. The convention set up a new 
organ, the Drug Supervisory Body (of which Colonel Shar- 
man was later to be a member) to examine these estimates 
and to draw up an annual statement of the estimated world 
requirements of narcotic drugs. The convention also provided 
for international legislative machinery by which new narcotic 
drugs belonging to certain chemical groups (not including 
the then unknown synthetics) could be placed under inter- 
national control with obligatory effects on all parties. The 
convention came into force in 1933, putting into effective 


operation the principles of limitation for manufactured nar- 
cotic drugs. 


In 1934, Colonel Sharman was appointed as the Canadian 
representative on the Opium Advisory Committee of the 
League of Nations, and he attended the Geneva meetings up 
to and including the twenty-fifth and last meeting in 1940. 
One of his chief interests was the illicit traffic; he was chair- 
man of the Special Committee set up to study it. The fact 
was that traffickers, especially leading ones, were able to 
escape prosecution by simply crossing international boun- 
daries, protected by the differences in principle of international 
criminal jurisdiction in the various countries. It was often 
impossible to obtain their extradition, and it was frustrating 
for police and enforcement officers to have to watch a known 
trafficker laughing at them in a town just across the border. 
Therefore, the Advisory Committee thought that something 
should be done, and in 1936 a conference was convened in 
Geneva to remedy this state of affairs. Forty States participated, 
plus the observers of two other nations. Colonel Sharman 
was the delegate for Canada. He played a very important 
role because of his experience and because of his energy in 
asking for real collaboration amongst the police forces of the 
different countries. One of his important contributions was 
what has been known as the “ conspiracy clause ”. He insisted 
on the inclusion of the following words in article 2, para- 
graph (c) of the convention: 


“Conspiracy to commit any of the above-mentioned 
offences” (That is, the manufacture, conversion, etc. of 
narcotic drugs contrary to the provisions of the conventions 
dealing with narcotics). What he had in mind was the fact 
that traffickers work in gangs and that sometimes a member 
of the gang committed a seemingly innocuous offence, but the 
adding of all these isolated acts concurred in the actual 
smuggling and distribution of illicit drugs. Finally this idea, 
which is very important in the prosecution of traffickers, was 
incorporated in the convention. 


After 1936 the storm which was threatening the peace of 
Europe and the world began to gather strength. The activities 
of the Opium Advisory Committee of the League of Nations 
continued, but were soon to take on a different aspect, some 
members thinking in terms of the security of their own country 
if and when the war would deprive it of its sources of supplies 
of narcotics. Colonel Sharman attended the committee until 
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the very end; and it can be said that he left Europe practically 
under enemy fire, at the end of May 1940. 


When Colonel Sharman had left Europe in 1940 he could 
look back at an important chapter of international co-operation 
in which he had been one of the principal actors. It could not 
be said that the League of Nations had done a perfect job, 
because quite a few gaps still existed in the system of narcotics 
control; fer instance, the lack of provisions for the effective 
control of the production of the agricultural raw materials 
of natural narcotic drugs; the continued permission of the 
practices of smoking and eating opium, coca leaf chewing 
and cannabis smoking. But a tremendous amount of work 
had been done. Practical men such as Colonel Sharman had 
done their utmost to adapt the measures they were taking 
to the actual possibilities. They could be proud of their 
achievements. 


* 
ee 


The war period was obviously a very difficult one for all 
international activities; and it goes without saying that the 
belligerents were engaged first and foremost in the war effort. 
Colonel Sharman remained during these years at his post as 
chief of the Canadian Narcotics Service, and had to contend 
with the difficulties inherent in the state of war. He surmoun- 
ted them with his usual energy and foresight. International 
control did not stop altogether, as might have been feared 
— for instance, a skeleton of the League’s secretariat dealing 
with narcotic drugs continued to function in Geneva and 
Washington, D.C., and the Supervisory Body managed to 
meet a few times. Colonel Sharman maintained the liaison 
with the international organization because he knew well 
that after the war there would be a great upheaval and possibly 
a great increase in drug addiction, as had happened after pre- 
vious wars. One event of importance which happened in 
the field of narcotics during the war took place in 1943; an 
exchange of notes between the United States on the one hand, 
and the United Kingdom and the Netherlands on the other, 
committed these last countries to the immediate suppression 
of opium smoking in their territories in the Far East, after 
the reconquest. In 1945 the same step was taken by France 
and Portugal. 


At the San Francisco Conference it was agreed that inter- 
national narcotics control would be one of the functions of 
the United Nations. In February 1946 the Economic and Social 
Council of the United Nations, at its first session, set up the 
Commission on Narcotic Drugs and later on during that year 
a protocol was drawn up transferring to the new organization 


the narcotics functions previously performed by the League 
of Nations. 


On 27 November 1946 the newly created commission held 
its first session at Lake Success, New York. As the represen- 
tative of the Secretary-General put it, the Commission had 
the duty not only of safeguarding the results already achieved 
in international control, but also, in order to make further 
progress, of attending to the urgent problem of the limitation 
and control of the production of agricultural raw materials 
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used for the manufacture of dangerous drugs and of placing 
the new synthetic drugs as rapidly as possible under inter- 
national control. Therefore it was not a break with the past 
that was envisaged, but, on the contrary, the continuation of 
the effort with emphasis on the new problems. The delegates 
felt that in order to make sure that these conditions were 
fulfilled, a man with experience and at the same time with 
driving energy was needed to take the chair, and unanimously 
elected Colonel Sharman as Chairman of the Commission 
on Narcotic Drugs. He was chairman for two years, and for 
nine years he represented Canada at the Commission. As 
Mr. Bourgois of France put it at the end of the first session, 
“.. he conducted the debates in a way which made the Com- 
mission a model of its kind and drew unanimous tribute.” 


During these two years great achievements were on the 
way. Most important of all was the tackling of the problem 
of the synthetic drugs; since the development of pethidine 
in 1939, a number of these drugs had been manufactured, 
and 1t was to be feared that they would be put on the market 
without control and thus constitute a very serious threat to 
public health. The existing conventions did not provide 
weapons to combat that threat, since they did not authorize 
international organs to place the new synthetic drugs under 
full international control. At its second session the Commission, 
under the chairmanship of Colonel Sharman, recognized the 
necessity for action, the result of which was the preparation 
of the protocol bringing under international control drugs 
outside the scope of the Convention of 1931, by which 
narcotic drugs belonging to any chemical group (including 
the synthetics) could be placed under full international control. 


Besides, the Commission had to re-establish the international 
control at its pre-war level and assess the harm done during 
the war years. This was done in such a way that it can be said 
without exaggeration that all the results achieved during the 
League of Nations days were, in two years, consolidated and 
amplified. 


In this, and in particular in the work of the Commission 
on the illicit traffic, Colonel Sharman continued to play a 
leading part until he retired from membership of this body. 
His colleagues will remember him describing the ways of 
the traffickers as if — as somebody put it — he had spent his 
life amongst them. 


In all the manifold tasks of the Commission, whether it was 
the annual review of the narcotics situation throughout the 
world, recommendations to governments to improve national 
control, planning scientific research, suggestions for ~ the 
solution of such special problems as control of the production 
of opium or the abolition of coca-leaf chewing, Colonel 
Sharman always mixed a shrewd and practical outlook on 
the realities of life with a deep sense of humanity. He knew 
very well that addicts were unfortunate people, entitled, as 
he said, to our deepest sympathy; but he knew also that 
society had to protect itself, and that it would be foolish to 
give people free access to drugs on the pretext of treatment. 
Therefore he was one of the foremost advocates of the closed- 
institution approach to the treatment of drug addiction. 


In 1948 Colonel Sharman was nominated by the Commis- 
sion to the Drug Supervisory Body of which he was the 
chairman from 1953 until he retired in 1958. As chairman, 
he represented that body at the International Opium Con- 
ference of 1953. The Drug Supervisory Body created by the 
1931 Convention held its first session in August 1933. Its 
function is to examine the estimates furnished by govern- 
ments of their requirements of narcotic drugs during the year 
to come. It also establishes the estimates for each country or 
territory on behalf of which no estimates have been furnished. 
On the basis of the estimates as furnished by the governments 
or established by the Supervisory Body, maxima are computed 
for the manufacture and import of narcotic drugs for each 
country and territory. Thus, this organ plays a very important 
part in the regulation of the international trade in narcotics. 

* 
ee 

Colonel Sharman has done so much in his life that it is not 
easy to believe that the same man fought in South Africa, 
Lorraine and the Polar area, galloped in the north-western 
Canadian wilds, took part in countless meetings and managed 
at the same time to remain a perfectly easy-going “ good 
fellow ”, not that he ever did much back-slapping, but he 
always liked God’s good gifts to life. He remains, at an age at 
which most people have practically one foot in the grave, 
a very sprightly man with as good a sense of humour as can 
be found on either side of the Atlantic. 


The author voices the feelings of Colonel Sharman’s count- 
less friends in wishing him a long and active life. 
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Chemical and biological evaluation of the resin 
of hemp grown for seed in the central districts 


of the European part of the USSR 


By E. A. Kechatov 


Department of the technology of medicaments and galenical preparations, 


Piatigorsk Pharmaceutical Institute, USSR 


Since remote times Russia has been a country with a highly 
developed hemp-growing industry. The products from the 
processing of hemp —hemp seed oil and fibres — were 
used both within the country and as important articles of 
trade on the international market. By the end of the nineteenth 
century Russia was exporting three million poods * of hemp 
and one million poods of oil-cake (1). 


Under the Soviet régime, hemp growing has been further 
developed. The considerable extension of the crop areas, the 
use of modern agrotechnical methods, selection work and 
its widespread adoption in practice, led to the Soviet Union’s 
occupying first place in the world for extent of crop areas 
and output of hemp products. 


However, hemp was grown in Russia exclusively for 
technical purposes. The use of hemp products as narcotics 
was unknown, although work was carried out with a view 
to ascertaining whether hemp (grown for seed) could be used 
as a substitute for Indian hemp.** Thus, Professor Petrov, 
in describing the use of hemp grown for sced in the popular 
medicine of Russia and other countries, proposed that it be 
tested in hospitals for the purpose of determining its suita- 
bility as a substitute for opium (2). A very interesting report 
was that by Zinin & Pelikan on the investigation of hemp 
samples collected in the Orenburg province by Captain 
Lukomski. The latter, in doing research work on hashish, 
prepared, from the tops of male and female hemp plants 
grown in the Kharkov province, aqueous and alcohol extracts 
and tested them on himself. He found that they produced 
» weaker effect than did similar preparations made from 
Indian hemp. According to Lukomski, preparations made from 
wild -hemp growing in the Orenburg province produced a 
distinctly narcotic effect. 

Zinin & Pelikan tested Lukomski’s preparations at the 
Academy of Medicine and Surgery and came to the con- 
clusion that Orenburg hemp contained a narcotic substance, 
the effect of which was ten times weaker than that of prepa- 
rations made from oriental hashish. Moreover, in most cases, 
instead of a cheerful effect these preparations produced apathy, 
melancholy and restlessness (3). In subsequent works Shenfeld 
(4) and Sokolov (5) expressed the assumption that the resin 
of hemp grown for seed had the same components as the resin 
of Indian hemp, but its content of them was very small, and 


* 1 pood 36 lb. avoirdupois. 
** By the expression “Indian hemp”, the author means the Indian 
variety of the plant and products obtained from it, such as hashish. 


for this reason hemp grown for seed did not have a narcotic 
effect. However, no clear answer to the question whether or 
not the resinous secretions of hemp grown for seed contain 
narcotic substances is to be found in the literature on the 
subject. So far, no data were available on the composition 
of the resinous secretions of that hemp. This fact made it 
necessary for us to investigate its resinous secretions and their 
content. of narcotic substances. As a result of our research 
work on varieties of hemp grown for seed in the Northern 
Caucasus, it was established that their resinous secretions gave 
positive results with cannabinol compound reagents, but at 
the same time they did not have the physiological effect 
peculiar to the resin of Indian hemp (7). 


Experimental part 


At present, the analysis of the resinous secretions of hemp, 
containing narcotic substances, is carried out in three ways. 


First — by means of qualitative reactions, on the functional 
groups contained in the active substances (Hydroxyl group) 
and by a series ‘of special reactions usually named after their 
inventors. 


Second — by separating the component parts of the resin 
in its pure state (cannabinol, cannabidol). 


Third — by means of biological evaluation on animals of 
preparations containing resinous secretions of hemp. The 
Soviet scientists Sarguin, V. V. Vasilieva, Pershin, Zverev 
and others have done work in this field. 


As we had no opportunity of carrying out the methods of 
separating the component parts of the resin in its pure state, 
we confined ourselves in the given work to qualitative reac- 
tions and the biological evaluation of preparations containing 
resinous secretions of hemp grown for seed. For the purpose 
of research, samples were taken of the tops of female plants 
of the main varieties of hemp grown for seed in the central 
districts of the European part of the USSR — the traditional 
areas of hemp-growing in Russia. The samples were collected 
mainly in the plantations of the All-Union Scientific Research 
Institute for Fibre Crops at Glukhov, Sumskaya district. 
The raw material was gathered at the end of the flowering 
period when the plants were beginning to bear fruit and the 
greatest secretion of resin was observed. Thick extracts were 
prepared from the collected material by the maceration method 
according to the State Pharmacopoeia, eighth edition : extracting 
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agent — 90° alcohol. For the purpose of comparison, an 
officinal thick extract of Indian hemp (Extractum Cannabis 


indicae spissum) was used, the date of its preparation being 
unknown to us. 


Qualitative (Cannabinol) reactions 
of resinous substances 


The test was according to the State Pharmacopoeia of the 
USSR, eighth edition. From the extracts and the control, 
solutions in concentrations of 1 : 10 were prepared with 90° 
alcohol. Five drops of the alcoholic solution were mixed 
with one drop of 1% alcoholic solution of furfurole and the 
mixture was stratified with 5 ml of strong sulphuric acid. 
In all cases there was observed a brown coloration turning 
to violet-brown. The reaction was not specific. 


Test with Millon’s reagent. As the main substances to which 
narcotic effects are attributed (tetrahydrocannabinol, canna- 
binol, cannabidiol) contain a phenolic group, they give positive 
phenol hydroxyl reactions. A test with Millon’s reagent and 
a number of others may serve as an example of this. When 
Millon’s reagent was added to the alcoholic solutions of the 
extracts and of the control and when these were heated in 
a water-bath, there appeared a slowly settling characteristic 
flaky deposit of a brownish-pink colour. Here again the 
reaction was not specific, but Goldberg & Babayev used it in 
the forensic chemical expertise of anash (hashish) (8). 


Reaction of diazotization (9). A solution of sulphanilic acid 
(1.5 g of sulphanilic acid in a mixture of 490 ml of water 
and 10 ml of concentrated hydrochloric acid) and sodium 
nitrite acted on the alcoholic solutions of the extracts under 
study and the control. After the addition of the excess of 
bicarbonate there appeared a yellow tint, turning to orange- 
red. On subsequent acidification (excess) with sulphuric acid 
the tint became bright red in all the samples. 


Beam’s test (10). A drop of the solution of the petroleum 
ether extract of the samples under study and of the control 
was placed on chromatographic paper. The stain formed in 
drying was processed with a 3 n alcoholic solution of potas- 
sium hydroxide. A violet coloration appeared. A number 
of authors consider this reaction specific for Cannabidiol, 
which has no narcotic effect (9, 11). Several variants of Beam’s 
reaction (with chloroform and sulphuric acid) according to 
Hissar, with hydrogen peroxide and copper sulphate, also 
gave positive results. 


Ghamrawy’s test (9, 11). Petroleum extracts from the test 
extracts and the control were evaporated in an evaporating 
dish. To the residue was added 1 ml of Vazitski’s reagent 
(3 g of paradimcthylaminobenzaldehyde in a mixture of 
85 ml of concentrated sulphuric acid and 15 ml of water). 
There appeared a reddish-brown tint, turning to violet-red 
on cooling. When a few drops of water were added the tint 
turned to blue. This reaction has been incorporated in the 
French Pharmacopoeia for the identification of Indian hemp. 
However, as is evident, it could not be regarded as specific. 
It must be pointed out that Girard & Regnier used this 


reaction in analysing French hemp grown for seed (12) and 
obtained the same results as we did. 


Duquénois and Negm’s test (9, 11). The extracts under study 
(and the control) were processed with petroleum ether. The 
petroleum extracts were evaporated in an evaporating dish 
and an 8% solution of vanillin in alcohol and 2-3 drops of 
2% aqueous solution of acetaldehyde were added to the 
residue. Finally, 2 ml of concentrated hydrochloric acid were 
added. Immediately there appeared a pink tint, quickly 
turning to violet, which soon became more intense. In the 
end the tint of the control sample became dark brown; and 
in the samples under study, dark green. Duquénois asserted 
that the initial tint was green, but Fulton observed the forma- 
tion of a pink tint. This difference is explained by the different 
origin of the resin. 


In the literature and in forensic-chemical expertise the last 
two reactions are considered specific for resins producing 
narcotic effects (mixtures of tetrahydrocannabinols), but, as 
our tests showed, they give positive results also with resinous 
secretions of hemp grown for seed (see table 1). 


Biological evaluation of resinous seeretions 
of hemp grown for seed 


In order to be quite sure of the presence of active com- 
ponent substances in the resin it is necessary to carry out a 
biological evaluation of resinous secretions. In the Soviet 
Union the most widely adopted method was that of Schtrub- 
Gaier (13), based on the fact that when solutions of Indian 
hemp preparations are introduced into the blood of rabbits, 
a general anaesthesia develops and the corneal reflex is lost. 
Sarguin & Vasilieva (14) modified this method and suggested 
introducing alcoholic instead of acetone solutions of prepa- 
rations. Pershin (15) used an aqueous emulsion of a thick 
extract of Indian hemp and obtained a quicker, more lasting 
and stronger effect than with the use of acetone solutions. 
We too used the latter method for our research work. 


We dissolved the thick extracts in 90° alcohol (1 : 1) and 
prepared 5% and 10% emulsions (emulsifier-gelatose). From 
the control, thick extract of Indian hemp, we prepared 1-2 % 
emulsions. Under the guidance of Prof. $. D. Sokolov we 
introduced these emulsions intravenously into rabbits and 
observed the change in the sensitivity of the cornea by means 
of producing the normal reflex on stimulation. In order to 
create identical conditions for all the animals, we always 
introduced the same volume of emulsion (0.25 ml to 1 kg 
of weight), changing only the concentration of the emulsion. 
The results of the tests are given in table 2. 


Pershin considers that the minimum quantity of the pre- 
paration producing extinction of the corneal reflex in rabbits 
(corneal unit of action or corneal dose) for the Indiam hemp 
extract is 0.001 g to 1 kg of weight. Our samples in the case 
of 5% emulsion in 0.25 ml contained 0.012 g of extract to 
1 kg of weight — that is, 12 times as much; in the case of 10% 
emulsion in 0.25 ml they contained 0.025 g to 1 kg of weight 
— that is, 25 times as much. However, our samples did not 
produce extinction of the corneal reflex in rabbits. Sarguin 
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TaBLe 1. — Qualitative (Cannabinol) reactions of resinous substances of hemp grown for seed 


sess 


No.| Variety of hemp 
1 | Almetiev 
2 | Bashkir 
3 | Bashkir 
| 
4 | Glukhov I 
5 | Glukhov 3 
6 | Glukhov 6 


7 | Improved Staro- 
Oskolskaya 


8 | Novgorod- 
Severskaya 


9 | Perevozskaya 





Trubchevskaya 


11 | South maturing 


| SM-84 
| 
12 South maturing 
| SM-84 
13 | Zolotonosha 
No. 1 
14 | Cherkas 


| 
15 | Pavlograd 


Bolshe-Pisarev 


| Monoccious 
Central Russian 


18 Monoecious 
Bernbwigskaya 


| Monoecious 


Tegevskaya 
| 


| Control : thick 
extract of 
Indian hemp 











| Test accord- 
Place Date | ing to State 
Cultivation area of of Pharmaco- 
picking picking | poeia, eighth 
edition 
Tatar Autono- Glukhov 1958 | Violet- 
mous SSR town | brown 
coloration 
Bashkir Autono- | Glukhov ae. : 
| 
mous SSR town 
< Bashkir Auto- 
| nomous SSR, 
|Bielibaev distr. 
| 
Central prov. of | Glukhov erst F 
European Russia | town 
| | 
| 
+. » » | » 
Koursk, Biel- oe » 
gorod, Orlov, | 
Penza province 
Chernigov | ” |» » 
province 
Gorky province ’ ” 
| 
Briansk, Orlov | ” . 9 
province 
Poltava province | Zolotonosha =r oes i 
| 
so Glukhov FS 
| town 
Zolotonosha | : % 
Ukrainian SSR, Glukhov 
Cherkas prov. town 
Dniepropetrovsk, » 
Odessa, Niko- 
laev province 
Penza, 
Sumy province 
Central prov. of | 
. | 
European Russia 
| 
| Violet- 
| brown 
| coloration 


| 




















Test with para- 
Test with Test with dimethylamino- 
Millon’s diazotization Beam's test benzaldehyde 
reagent method and sulphuric 
| acid 
BS a : 
Brownish-| Yellow coloration | Violet Reddish-brown 
pink turning to orange-| coloration | coloration turning 
residue | red; after acidifica~ to violet-red; after 
tion, bright red | adding water, blue 
coloration | 
* x * 
| i 
| 
| 
| 
” , ”» | 
| 
} 
i 
| > ” j » 
| 
| 
. | ” ” j . 
} | | 
| 
~ 
| 
oss} aI l 
Brownish- | Yellow coloration | Violet | Reddish-brown 


| turning to orange- 
jred; after acidifica- 
i . . 

| tion — bright red 


j 
| 
| 


| pink 


residue 


Test with 
vanillin, 
aldehyde and 
hydrochloric 
acid 


Pink coloration 
turning to vio- 
let, then dark 
green 





Pink coloration 


| coloration | Coloration turning} turning to 


i 
| 


to violet-red; after 


| adding water — 
blue 


violet; then 
dark green 
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Variety of hemp Place of picking 


Almetiev Glukhov 


Bashkir Glukhov 


Bashkir Bashkir Aut 





baev district 
| 
| 


Glukhov 1 | Glukhov 


Glukhov 3 | Glukhov 


Glukhov 6 


Improved Staro- 
Oskolskaya 


| 
Novgorod- 
Severskaya 


| Perevozskaya 





| Trubchevskaya 








| South maturing | Zolotonosha 


| SM- 84 


South maturing Glukhov 


SM - 84 





Zolotonosha 


| Cherkas Glukhoy 


| Pavlograd Glukhoy 


Glukhoy 


Bolshe-Pisarev- 
skaya 












Glukhovy 


Monoecious 
| Central Russian 








Monoccious | Glukhov 


Bernburgskaya 








| Monoecious Glukhov 


legevskaya 


Control : 


Emulsion of 
thick extract of 
Indian hemp 


| 
| 


Alcoholic solution | 
of Indian hemp | 
resin (according to} 
Sarguin-Vasilieva) 





Concen- 
of rabbit | tration of 
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TaBLeE 2. — Biological evaluation of resinous substances of hemp grown for seed 


Series No. 1 


Dose in minutes for 
in ml positive effect 
to set in 


| 
Time taken | 


Series No. 2 
















of rabbit | tration of 





Time taken 
in minutes for 
positive effect 

to set in 








- 0.82 Positive effect 
: 0.6 not observed 





ie 0.5 aoe 
5% 0.97 Not observed 
Eo 0.6 ea 
>% 0.97 | Not observed 
Eo 0.62 | eis" 
3% 0.9. | Not observed 


= 0.7 | ae 

5 0.57 | Not observed 

= 0.72° | 

5 0.6 Not observed 
). 

5 as Not observed 


3% Not observed 


oe 0.87 | . 
5% 0.62 Not observed 
5% 0.77 Not observed 
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ates 697 Effect not 
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& Vasilieva determined the corneal dose for 0.75 % of alco- 
holic solution as 0.25 ml of solution with a resin content of 
0.001875 g. Our samples exceeded this corneal dose 6.3 times 
(5% emulsion) and 13.1 times (10% emulsion), but no extinc- 
tion of the corneal reflex was observed. 


The thick extract of Indian hemp used by us as the control 
and introduced in the form of 1% emulsion (0.25 ml with a 
content of 0.0025 g. of extract to 1 kg of weight) produced a 
weakening and slowing-down of the corneal reflex, but did 
not take it away altogether. The use of 2% emulsion (0.25 ml 
with a content of 0.001 g extract to 1 kg of weight) produced 
a distinct loss of the corneal reflex. 


Conelusions 


1. Resinous secretions of hemp grown for seed in the central 
districts of the European part of the USSR give positive 


. V. K. VARLIKH : Russkiye lekarstvennye rasteniya (Russian medi- 
cinal plants). St. Petersburg, p. 345, 1901. 
. ¥. V. PETROV : O Konopeli. Vseobstchii Zhurnal vrachebnoi nauki 
(Hemp. Universal Journal of Medical Science), No. 6, pp. 86-91, 1813. 
3. N. ZININ & E. PELIKAN : Orenburgskii gashish (iz dikoi konopli) 
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nal), part 68, No. 2, pp. 69-74, 1856. 
4. B. SHENFELD : Gashish (Cannabis indica) v meditsinskom otnoshenii, 
Dissertatsiya. (Hashish (Cannabis indica) in relation to medicine. 
Thesis). S. Orlov Printing House, Moscow, 1863. 
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. N. SOKOLOV : Farmakognosticheskoye issledovaniye indiiskoi konopli. 
Dissertatsiya. (Pharmacognostic research on Indian hemp. Thesis). 
St. Petersburg, 1879. 

6. STATE PHARMACOPOEIA OF USSR, eighth edition, p. 174, 

1952. 


7. E, A. KECHATOV: Kannabinolnye reaktsii i biologicheskaya 
otsenka smolistikh vydelenii konopli, posevnoi i sornoi, proizras- 
tayustchikh na severnom Kavkaze. Uchenye zapiski Piatigorskogo 
Farmatsevticheskogo Instituta (Cannabinol reactions and_ biological 
evaluation of resinous secretions of wild and seed hemp growing in 
the Northern Caucasus. Scientific notes of the Piatigorsk Pharmaccu- 
tical Institute), vol. 11, 171, 1957. 
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(Material relating to the forensic-chemical determination of anash. 
Reports of the Analytical Office of the Azerbayan SSR), vol. 12, No. 10, 
pp. 749-752. 
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The pharmacological properties 


and therapeutic use of dextromoramide 


By Jean La Barre 


Professor of Pharmacology and of Medical Toxicology at the University of Brussels 


The idea of preventing pain doubtless occurred to the first 
man who suffered it; in other words, it is as old as the world. 
In antiquity and in the Middle Ages men used for this purpose 
the juice of the mandrake, whose effects were little different 
from those of atropine and opium, that invaluable analgesic 
recommended by Paracelsus. 


From the Renaissance until the end of the nineteenth cen- 
tury, opium and the alkaloids it contains — in particular, mor- 
phine, isolated by Sertiirner in 1816 — were the preferred seda- 
tives and temperature-reducing agents. However, prolonged 
consumption of this alkaloid by human beings produces 
tolerance phenomena of such a nature that abrupt withdrawal 
of the drug when taken in non-toxic doses can cause serious 
morbid phenomena known as “ abstinence symptoms ”. 


The introduction of barbiturate therapy at the beginning 
of this century was a great advance, as it freed us to some 
extent from complete dependence on opium, which had 
hitherto been used as a sedative in cases of insomnia, agitation 
and nervous hyperexcitability. 


In the special field of analgesics, further progress was 
achieved through the therapeutic use of synthetic substances 
with morphine-like properties of the pethidine and metha- 
done groups. 


Much more recently, a detailed study of certain derivatives 
of the propylamines has shown the powerful analgesic effect 
of dextromoramide, which was found to be effective against 
extremely violent pains frequently not allayed by normal 
doses of opiates. 


In view of the chemical relationship between dextromora- 
mide and other synthetic analgesics, it may be considered 
that this substance is, indirectly, a derivative of isomethadone 
in which: (1) the ethyl radical of the ketone group has been 
replaced by a pyrrolidine radical, and (2) the dimethylamine 
radical has been replaced by the morpholine radical. 


The substance described by P. A. Janssen (1956) is thus 
really, as Castel, Attiso & Serre have pointed out, merely 
a variant of C.N.S. analgesic substances already described by 
Bockmiihl & Ehrhart (1944). 


Dextromoramide (I), the dextrorotatory base of 2,2-diphe- 
nyl-3-methyl-4-morpholinobutyrylpyrrolidine, may be con- 
sidered as a substituted 3,3-diphenyl-propylamine (II). 


The levorotatory isomer (I) has no analgesic action. It should 
be noted that the literature of chemistry and pharmacology 
describes more than one thousand substances with the same 
general structure (II) (Paul Janssen: Synthetic Analgesics, 
Part 1: Diphenylpropylamines, Pergamon Press, 1959). 


10 


Among these substances are found not only analgesics of 
the morphine type, but also atropines, spasmolytics, myotro- 
pics, local anaesthetics, diuretics, general sedatives, antitussives, 
anti-nicotinics, etc. 


As regards the analgesic and atropinic action of the drugs, 
the pharmacological effect of substances of type II is deter- 
mined primarily by the nature of the radical R, whereas the 
substituents a, 8, A and A’ generally have only a quantitative 
influence. 


Q N 
\ 
Nc . 
] ~ 
C—CH—CH,—N~ 
| Na 
CH; 
I 
. 
| A > 
Cc —CH—CH— NC } 
A'-" 


x 8 


Dextromoramide 


1. Analgesic properties of dextromoramide 


Study of the analgesic properties of new substances leads 
to investigation of their effectiveness and toxicity as compared 
with morphine and of their liability to produce addiction. 
Isbell recognized six groups of clearly identifiable analgesics : 
morphine, morphinane, pethidine, hexametylenimine, metha- 
done and dithienylbutenylamine. 


In studying the comparative pain-relieving effects of these 
various substances several methods have been adopted, which 
are briefly as follows: 


1. The Eddy method, applied to mice, examines the time 


taken to react to pain, determined by placing the animal 
on a hot-plate kept at a temperature of 55°C. 
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The Ercoli & Lewis method (rat) records the time taken to 
react to pain caused by a hot beam of light applied to the 


skin of the back, which induces shuddering at the point 
affected. 


3. The Haffner method (mouse) is based on the pain induced 
by a standardized pressure applied at the root of the tail. 
4. The D’ Amour & Smith method relies on the skin shudder 


produced by the application of a beam of light localized 
at the top of the rat’s tail. 


uv 


. The Winder method (guinea-pig) is based on the skin 
shudder in response to pain caused by strong pressure on 
the animal’s shaved back. 


6. The method of Radouco- Thomas and collaborators (guinea-pig). 
This technique makes use of clectro-dent-| stimulation of 
the guinea-pig’s ‘pain centres. It was used to evaluate the 
analgesic power of morphine and morphine-like synthetic 


drugs. 


7. The Woolfe-Macdonald method (mouse) is based on the test 
of pain from burning the paws, which causes defensive 
movements in the mouse, characterized by a jump to 
escape. 


Most of the above techniques are based on the assumption 
that an “ effective ” dose is one which prolongs the time of 
reaction to pain in 50% of the animals treated. 


The comparative studies we have carried out for several 
years have proved that the technique based on the mouse’s 
jump to escape, following the Woolfe-Macdonald method 
more precisely defined by Lespagnol and his colleagues and 
by ourselves, produces the most satisfactory results. We base 
this opinion on the fact that the results obtained by this method 
and correlated with those for morphine hydrochloride make 
it possible to determine the therapeutic doses of the substance 
studied with the greatest accuracy, so that an analgesic effect 
can be produced in man, of which the intensity is exactly 
comparable to that previously determined for morphine. 

We had an opportunity of checking the accuracy of the 
Woolfe-Macdonald method indirectly in the course of some 
experiments on the analgesic effect of UCB-2073 HCl 
(carbetidine). 


Application of the methods of Eddy, Haffner, and D’Amour 
& Smith to the study of this substance had made it possible 
to estimate its analgesic effect as equivalent to that of mor- 
phine. Our tests by the Woolfe-Macdonald method showed 
that it was only half as active as morphine. Moreover, when 
UCB-2073 HCl (carbetidine) subsequently came to be used 
in clinical therapy we found that the effective dose recom- 
mended was double that of morphine, which gives indirect 
confirmation, in human pathology, of the correctness of the 
results we obtained by using the Woolfe-Macdonald method 
to determine its analgesic power. 


Detailed Description of the Technique 


Mice weighing approximately 17 to 20 g, some in normal 
condition and some having received fifteen minutes earlier 
an intravenous injection of the substance to be investigated, 
are placed in groups of three in a cylindrical enclosure, the 


thin glass floor of which is gradually and regularly heated 
to raise the temperature from 22° to 55°C within fifteen to 
twenty minutes. Determination of the mean temperature at 
which the jump is made is based on a simultaneous reaction 
by at least two out of three subjects. An electric recording 
thermometer is fitted with a flat electrode which is placed 


against the glass floor of the enclosure containing the test 
animals, 


We carried out this investigation on several groups of 
white mice weighing from 17 to 20 g, comprising the 
following: control mouse; mouse injected subcutaneously with 
0.125 mg (weak dose) of R.875; mouse injected subcutaneously 
with 0.250 mg (strong dose) of R.875; mouse injected subcu- 
taneously with 1.25 mg of morphine hydrochloride. 


Ten minutes were allowed to pass before beginning the 
Woolfe-Macdonald test. 


Table 1 shows, by way of example, the results observed 
in three series of similar tests carried out on 300 mice. 


TABLE 1 
(Degrees Centigrade) 





Mean temperature at which the reaction to heat took place 





Series Morphine 
Control R.875 R.875 
one’ | 0.425 mgykg | 0.250 mgike | "Yor cnonc® 








While the control animals make the first jump at a tem- 
perature of 41.5°, the mice given the weak dose of R.875 
(0.125 mg/kg) and the strong dose (0.250 mg/kg) jump at 
temperatures of 48° and 52°C respectively. 


Moreover, if the same type of test is made with morphine 
hydrochloride, in order to obtain an equal degree of insensi- 


tivity (say at 52°C) 1.25 mg/kg of this alkaloid must be 
administered. 


Furthermore, on the basis of the work done by P. Janssen, 
de Jongh and their collaborators by various methods, mainly 
using the Eddy technique, dextromoramide, used on mice 
and rats, has proved to be: 8 to 36 times more active than mor- 
phine; 5 to 15 times more active than methadone; 15 to 150 
times more active than pethidine; 4 times more active than dia- 
cetylmorphine (heroin). 


The results observed in comparing the analgesic power of 
dextromoramide with that of morphine, varying as they do 
between 8 and 36, clearly show the lesser accuracy of the 
various methods (Eddy, Haffner and D’Amour) used in this 
research. The analgesic power of dextromoramide was 
confirmed by G. A. Kriiger & Orth to be 32 times greater 
than that of morphine. 


As regards the analgesic effects of dextromoramide on man, 
reference should be made to the work carried out in France 
by Boudin & Barbizet. 
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In his research, Barbizet used the “ tingling ” test, recording 
the occurrence of the painful reaction after immersing the 
hand in icy water. It may be noted that the pain-producing 
phenomenon in this test is attenuated more rapidly, for a 
longer period, and more markedly by analgesia resulting from 
the administration of dextromoramide than by analgesia 
produced by equivalent doses of morphine. 


The Hewer & Ankeele test, based on pain caused by the 
contraction of muscles subjected to ischemia, and that of 
Hardy, Wolff & Goodeli, which records resistance to burning 
by radiant heat, both confirm Barbizet’s results. 


2. The action of dextromoramide 
on the nervous system 


There are few experimental data relating to the action of 
strong doses of dextromoramide on the nervous system. 
Depending on the concentrations used, depressant effects 
can be observed in dogs, convulsion phenomena in rabbits, 
catatonic rigidity in rats, and agitation in mice, 

Dextromoramide has no true narcotic properties. 


According to the work of Boudin & J. Barbizet, the centre 
of action of dextromoramide is localized in the thalamic 
area and at the level of the brain stem itself. 


This opinion is based on the fact that the intravenous 
injection of repeated doses of dextromoramide in man 
produces : 


1. A lessening of thalamic pain originating in the protu- 
berance; 


lo 


Ocular clonics; 
Somnolence (diencephalon) ; 


3 
4. Nausea and vomiting (medulla oblongata); 


5. Respiratory disturbances (medulla oblongata). 


Dextromoramide also appears to have a selective action 
on the nerve cells of the pain track, leaving the superficial 
sensory nerves unaffected. 


3. Effect of dextromoramide on blood pressure 
and respiration 


In tests made on rabbits we have found that dextromoramide, 
when given in strong doses, has a hypotensive action similar 
to that of morphine. It proves to be a more moderate hypo- 
tensive agent, however, with a constant and gradual effect, 
always accompanied by bradycardia. This hypotensive effect 
is even more marked in animals previously subjected to nar- 
cosis by chloralose or treated with barbiturate derivatives. 


The work of De Jongh & van Proosdij-Hartzema suggested 
that dextromoramide had relatively less depressant effect on 
the respiratory system than morphine. Green, resuming this 
work on rats, showed that the respiratory depression caused 
by dextromoramide was considerably more marked than 
that caused by morphine, and that its trend was parallel to that 
of the analgesic action. 


It seemed to be of interest to summarize a thorough study, 
made with J. Dumont and J. J. Desmarez, of the depressant effect 


of dextromoramide on respiration, as compared with mor- 
phine, pethidine and methadone. 


This study was carried out on rabbits subjected to general 
narcosis by intraperitoneal injection of 1 g/kg of urethan. 
A cannula is then inserted into the trachea and attached to 
a Y-tube, one branch of which is connected to a Marey 
respirometer, and the other to a system of Mueller valves, 
so that the air exhaled can be collected in a bell jar when 
required. At the same time a mercury manometer records 
the carotid blood pressure. The substances under study are 
injected into the auricular vein. 


Control experiments have shown that rabbits thus treated 


maintain stable respiration and circulation for more than 
three hours. 


Respiration is gradually reduced by injecting the analgesic 
in small quantities. The dose needed to depress respiratory acti- 
vity by 75% to 85% of its initial value is determined by measuring 
the volume of breathing after each injection. 


The average doses injected were respectively: 


Mg/kg 
Dextromoramide ......... 0.25 
Ss 550s 5.50000ne 17.7 
ela RR 17.7 
Methadone 2 


The trends of the respiration and blood pressure of the rabbits 
under narcosis were noted during each of these experiments. 


The results observed are summarized below. 


TABLE 2 


Dose with respi- 
ratory depressant 


Time for return of 


Product breathing volume to Hypotensive 





effect of 80% | 50% of initial figure effect 
— —_——-— — oN i: 
Morphine ....... 17.7 mg/kg | Over 2} hours | Moderate 
Pethidine ....... 17.7 mg/kg | Under 7 minutes | Marked 
Methadone ..... 2 mg/kg | 27 to 32 minutes | Weak 
Dextromoramide. 0.25 mg/kg 27 to 32 minutes | Weak 





On the basis of these results it may therefore be estimated 
that in rabbits treated with urethan, dextromoramide has 
70 times more depressant effect on the respiration than mor- 
phine. 

It is thus established by these tests, which were conducted 
statistically, that dextromoramide has much more depressant 
effect on the respiratory centre than morphine, and that 
great caution should consequently be exercised in using 
it on human beings. 


In a comparative study, Rovati also observed respiration 
to be much more depressed by dextromoramide than by 
morphine administered in analgesically equivalent doses. 


4. The effect of dextromoramide 
on intestinal motility 


Like morphine and other »nalgesics, dextromoramide has 
the property of slowing the passage of food through the 
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intestine and blocking Oddi’s sphincter, though to a lesser 
extent than the opiates. 


This problem was particularly well investigated by Green. 
The disturbances of the gastro-intestinal movement after the 
administration of analgesic doses of dextromoramide have 
been demonstrated by the test of Macht & Barba-Gose, 
which was also used by Karr in a study of cathartics. 


These tests are based on determination of the rate of passage, 
in a rat, of a suspension containing charcoal incorporated in 
a test meal of constant composition. 

By sacrificing the animals at different intervals after injec- 


tion, the rate of progress of the charcoal through the intestine 
can be found. 


Using this technique, Green showed that for several anal- 
gesics the rate of progress of the charcoal through the intestine 
was proportional to the analgesic activity of the substance 
tested. Consequently, the reduced rate of progress of the 
alimentary bolus, which is also proportional to the depression 
of respiration, suggests that morphine and dextromoramide 


exert both a central and a peripheral action on the gastro- 
intestinal tract. 


It should also be pointed out that the slowing down of the 
passage of foods under the influence of dextromoramide is 


suspended by injecting nalorphine, but prolonged by atro- 
pinization. 


5. Research on the addiction-producing 
properties of dextromoramide 


The pharmaco-dynamic study carried out by P. Janssen, 
de Jongh and collaborators is summarized in the work of 
Soupault, Caroli and collaborators. This work was done on 
the white rat, comparatively with morphine. 


The animals received analgesically equivalent daily doses 
of dextromoramide (1 mg/kg) and morphine (25 mg/kg) and 
the analgesic effect was checked by Eddy’s hot-plate method. 

Under these conditions, P. Janssen noted that the analgesic 
effect of dextromoramide was maintained for one month 
with a loss not exceeding 20 %, whereas in the case of morphine 


the analgesic effect of the test dose disappeared completely 
after ten days. 


Furthermore, in rats habituated to morphine, the test dose 


of 1 mk/kg of dextromoramide produces an analgesic effect 
similar to that observed in rats in normal condition. 


From these tests the authors concluded that there was practi- 
cally no habituation to dextromoramide after thirty days, 


although this phenomenon appears in ten days in subjects 
treated with morphine. 


Moreover, the opinion of Soupault and his collaborators, 
based on a clinical study, seems to confirm the findings of 
P. Janssen on the rat. Indeed, these authors report that when 
the painful phenomenon shows real stability, the same doses 
of dextromoramide can be given almost indefinitely. 


However, Vaille notes that with many patients, when 
treatment has to be prolonged, there is an obvious increase 
in tolerance, which makes it necessary to increase the dose. 


He also points out that M. David & Deligné note a decrease 
in the intensity and duration of the side effects of dextro- 
moramide as treatment is continued. P. de Seze and his colla- 
borators find that the substance seems to lose its effect more 


quickly than the opiates, though their effectiveness is 
comparable. 


This important problem of habituation to dextromoramide 
has recently been re-examined in our laboratory using a 
technique perfected by J. J. Desmarez in 1957. 


The method is based on recording the motor activity of 
dogs, from which can be assessed the degree of agitation pro- 
duced by abrupt withdrawal of morphine or dextromoramide 
from an animal habituated to either drug. 


J. J. Desmarez developed this method by estimating the 
motor activity of a dog from hour to hour continuously, 
day and night, over a certain period. 


For this purpose, he built an openwork cage measuring 
1.10 m by 1.5 m —i.e., big enough for a dog weighing about 
10 kg to live in for several days. The cage is suspended from 
a stand by four springs; a movable electrode, consisting of 
a small quantity of mercury, and a fixed copper electrode 
are fixed to the cage. Thus each movement of the animal 
causes an oscillation of the cage and consequently of the 
movable mercury electrode, which comes temporarily into 
contact with the copper electrode. 


The greater the energy communicated to the mercury, that 
is to say, the more violent the movement of the animal, the 
longer the oscillations last. The mercury electrode is connected 
to the cathode of gas-filled triode (thyratron), and the copper 
electrode is connected through a very strong resistance to 
the negatively charged grid of this valve. The short-circuit 
between the grid and the cathode at each movement of the 


cage lights up the thyratron and closes an electromagnetic 
relay in the anode circuit. 


By means of this electro-magnetic relay, a recording system 
can be operated. We first used a system of inscription on 
recording paper. This technique, although satisfactory, 
required a tiresome and necessarily approximate count after 
the experiment. 


J. J. Desmarez consequently abandoned recording on paper 
in favour of a direct count of the number of closures of the 
relay. For this purpose he used twenty-four meters, each of 
which was in operation for only one hour out of the twenty- 
four, and a rotary switch to change the circuit as required 
from hour to hour. The number of short-circuits between 
the grid and the cathode of the valve — i.e., the number 
of movements of the cage — is thus counted during the first 
hour of the experiment by meter No. 1, the other meters 
remaining out of action. At the end of the first hour the 
rotary switch operates; meter No. 1 is stopped and meter 
No. 2 started. Meter No. 1 does not, of course, return to zero 
at this point; it shows a figure corresponding to the number 
of movements recorded during the first hour. 


The changeover to meter No. 3 is carried out at the begin- 
ning of the third hour, and so on up to the twenty-fourth 
hour. At this point either the apparatus stops or the cycle of 
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operations begins again automatically with meter No. 1, as 
the experimenter chooses. 


Thus at the end of the twenty-fourth hour it is only necessary 
to read each meter in order to have a general picture of the 
motor activity during each of the preceding twenty-four 
hours. 


It should be noted that this need to read the meters and re-set 
them at zero after twenty-four hours is determined solely 
by the number of meters available. 


The limitations of the method depend on the oscillation 
period of the mobile cage, the counting rate of which the 
meters are capable, and the time required for the rotary 
switch to change the circuit. 


The period of oscillation of the cage is about three cycles — 
i.c., the technique will show only three movements per 
second. Continuous activity for one minute will therefore 
be shown as 3 x 60 = 180 movements of the cage. 


The maximum counting rate of the meters is ten equally 
spaced impulses per second; hence it is not a limiting factor 
for the method, for whereas the resolving time is 1/10 of a 
second, the interval between two impulses is at least 1/3 of a 
second. The time taken for the rotary switch to operate is of 
the order of 1/50 of a second and has no practical influence 
on the accuracy of the count. 


J. J. Desmarez has already used this method to determine 
objectively the intensity of withdrawal phenomena during 
habituation to morphine and dextromoramide. 


In order to carry out a complete investigation of the addic- 
tion phenomena which might occur after the adminis- 
tration of daily progressive doses of dextromoramide, we were 
obliged to subject dogs to this treatment for several months 
(7 to 8). We were thus able to study the phenomena which 
appeared in them on abrupt withdrawal of the drug and the 
effects of renewed administration of dextromoramide when 
evident agitation had been observed. 


The initial dose was 0.2 mg; it was increased as follows 
every week : 0.4, 0.5, 1, 1.2, 1.5, 2, 2.5, 3, 3.5 and 4 mg/kg 
daily. 

The last dose was then maintained, as if it is exceeded the 
dogs become sleepy and show appreciable loss of appetite. 
The period of observation before withdrawal was two days, 
during which only the number of movements per hour 
during the twelve hours of night were noted. 


The period of withdrawal was two days, and the renewed 


treatment with a dose of 25 mg for a dog of 10 kg was given 
for one to two days. 


Taking the average curves of the movements observed 
in the four dogs tested, we have the cumulative values shown 
in figure 1, which is given as an example. 


On the other hand, if abstinence phenomena accompanied 
by a high degree of agitation are induced in animals habi- 
tuated to morphine, it is easy to end these phenomena by 
giving 2 x 0.5 mg per kg per day of dextromoramide. 

We have thus established the existence of habituation after 
daily administration of increasing doses of dextromoramide, 


15,000 


2 


Ficure 1 
Average cumulative curves of results with 4 dogs 


1 and 2 (dotted line), period of habituation to dextromoramide; 

3 and 4 (broken line), two days’ abstinence; 

5 (continuous line), period of renewed treatment with 25 mg of dextro- 
moramide. 


Ordinate : number of movements per hour; 
Abscissa: time in hours. 


so that it appears essential to control the clinical use of this 
drug on human beings most carefully. 


This research, in contradiction with the observations of 
long-lasting analgesic phenomena produced in rats by the 
same dose of dextromoramide, which tended to dismiss the 
danger of addiction, has been confirmed in clinical work 
by several authors. 


A very well investigated case was reported by Douin, 
who described the establishment of very serious addiction to 
dextromoramide in a patient taking 40 x 5 mg tablets per 
day to alleviate rheumatic pains of the sciatic type. A three 
weeks’ withdrawal programme was carried out with decreas- 
ing doses at the cost of very distressing efforts. The patient 
lost 8 kg during the cure, and remained depressed and aboulic 
for a long time. 


Mendes, Dos Santos & Soeiro have reported, in a patient 
treated by dextromoramide for an alcoholic polyneuritis, 
the presence on withdrawal of habituation symptoms similar 
to those observed for morphine. However, the withdrawal 
cure was easier with dextromoramide than with the opiates. 


Quite recently Boudin & Barbizet, as well as Brisset & 
Dereux, have reported eight observed cases in which a real 
addiction to dextromoramide was established. 

On the other hand, Alvarez-Ude, in a clinical study, was 
unable to observe the occurrence of a dependence phenomenon 
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following treatment with dextromoramide, and considers 
that the addiction-producing properties of the substance have 
not been proved. M. R. Gilles, in his thesis considering 
dextromoramide as an adjuvant in surgery, concludes that 
administration of this substance does not entail withdrawal 
phenomena, which goes to confirm the absence of habituation 
after prolonged treatment reported by Soupault and colla- 


borators, Boudin & Barbizet, Serre and collaborators, Piulachs, 
and Ruggiero. 


Lastly, in a study carried out by H. Fraser and Isbell at the 
Lexington Center (USA) at the request of the Addiction 
Research Center,* these authors have demonstrated the elimi- 
nation of the abstinence syndrome by dextromoramide in 
addicts with a stabilized consumption of 200 to 340 mg of 
morphine per day. Their conclusions lead them to believe 
that dextromoramide has addiction-producing properties 
at least equivalent to those of morphine. 


These few clinical studies therefore provide confirmation, 
in human medicine, of our expcrimental findings, and justify 
in all respects the conclusions of our work, which earnestly 
recommended judicious regulation of the therapeutic use of 
dextromoramide. 


6. Toxicity of dextromoramide 


The first studies on the chemical toxicity of this substance, 
carried out on rats, mice and dogs by Janssen, indicate that in 
this respect dextromoramide has properties similar to those 
of morphine. 


According to Auger, when administered to rats for five 
weeks in daily doses of 2.5 mg/kg, dextromoramide shows 
negligible toxicity. Histological tests were negative, as also 
were those made on dogs after five weeks of daily sub- 
cutaneous injection with 1 mg/kg of this substance. 


The acute toxicity was specially studied in mice by Fr. 
Garcia-Valdecasas. According to this author, the lethal doses 
for 50 per cent of the animals observed during two days 
were as follows: 


Morphine Dextromoramide 
Mg/kg Mg/kg 
Intravenously ........... 200 22 
Subcutaneously .......... 470 120 
SUMED: Sutin tnpeteweacs 610 220 


According to this author it should be noted, however, that 
the toxicity decreases in inverse proportion to the weight of 
the animals. It is said to be considerably less in dogs than in 
mice. 

We have ourselves investigated the acute toxicity of dextro- 
moramide, using the method of Knaffl Lenz on guinea-pigs. 
This technique consists in finding the lethal dose per kg by 
slow intrajugular injection, over fifteen to twenty minutes, of 
12 to 15 cc of a solution of the drug under investigation. 


The action of the progressive poisoning is followed by an 
oscillograph recording of the heartbeats, the lethal dose being 





* This report was published as an addendum to the proceedings of the 
XVIlIth session of the Committee on Drug Addiction and Narcotics of 
the National Research Center, Washington, D.C., 21 to 23 January 1957. 


taken as the amount which produces three bands of silence 
on the oscillograph screen. 


Using this procedure on ten to twelve guinea pigs, we 
established the toxicity of each substance by determining the 
average lethal concentration. The results were as follows : 


Mgikg 
Morphine hydrochloride (morphine base) ....... 107 
Codeine phosphate (codeine base) .............. 108 
Diacetylmorphine hydrochloride (heroin) ........ 17 
Se RS a eee 41 


This leads to the conclusion that, according to these tests, 


dextromoramide is approximately 24 to 3 times more toxic 
than morphine. 


Taking these results as a basis for calculating the therapeutic 
index, which is the relationship between the acute toxic 
dose (DL 100) and the analgesically equivalent dose of mor- 
phine, we arrive at the following figures : 


Relative activity Therapeutic index 


Oe Ee eee 1 86 
Dextromoramide ......... 6 164 


Consequently dextromoramide, although approximately 
three times more toxic than morphine, has a more favourable 
therapeutic index. 


In a clinical case of gastric perforation, in which dextromo- 
ramide was injected subcutaneously in four doses of 10 mg, 
Bezem & Schalig witnessed the onset of a severe collapse 
which might have been fatal without powerful restorative 
treatment. These authors consider that doses greater than 
four injections of 10 mg per day present a real danger. 


A fatal case was reported in France, in which 9 x 5 mg 
tablets of dextromoramide had been taken. 


The unfavourable symptoms resulting from prolonged 
administration may be summed up as follows: vertigo, 
nausea, vomiting, sweating, amblyopia, angor, faintness, 
sleepiness, gastralgia, apnoea. They are less frequently observed 
in patients who are kept lying down. 


7. The effeets of dextromoramide 
on other funetions 


Apart from the analgesic and toxic effects, and the effects on 
the circulation and respiration described above, various other 
properties of dextromoramide have been noted, mainly in man. 


This derivative of the propylamines has been found to induce 
myosis and salivation in the patient. It has an anti-diuretic 
effect which seems to be weaker than that of morphine. Like 
other analgesics, it shows temperature-reducing properties 
similar to those of morphine. When therapeutic doses are 
given, the passage of food through the intestine is slowed 
down less than by morphine, and in some cases there may be 
a blockage of Oddi’s sphincter. 


The physio-pathological studies undertaken after intensive 
treatment with dextromoramide have shown no toxic action 
on the liver (Langeron, Paget & Vincent), no marked increase 
in glycaemia, and no changes in the blood cells or in the 
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composition of the cerebro-spinal fluid. Finally, as Caroli & 
Charbonnier have pointed out, dextromoramide intensifies 
the effects of the barbiturates, of certain tranquillizers, and of 
anaesthetics such as nitrous oxide. 


8. Substances antagonistic 
to dextromoramide poisoning 


As already mentioned in our pharmacodynamic study, in 
rabbits dextromoramide shows a depressant effect on the 
respiratory centre 70 times stronger than that of morphine. 
Hence it is not surprising that too sudden a resorption or too 
high a concentration in the blood induces apnoea. In some 
sensitive patients respiratory disturbances were noted after 
a single suppository had been taken. The authors of numerous 
clinical articles accordingly stress the fact that dextromoramide 
cannot be given on request as often as may appear necessary. 


Among the substances suggested for use against dextromo- 
ramide poisoning, nalorphine must be given a special position. 
This antidote has the property of inhibiting or preventing 
the fixation and action both of morphine and of dextro- 
moramide. 


Authors such as Dobroschke, Kriiger & Orth, as also 
Deligné & Gilles, particularly recommend nallyl-normor- 
phine for the treatment of respiratory disturbances brought 
on by dextromoramide. The dose of nalorphine selected by 
the authors is three parts of nalorphine to four parts of 
dextromoramide. This counteracting effect of nalorphine 
against dextromoramide thus confirms the morphine-like 
character of the latter. 


Methylethylglutarimide has also been suggested for checking 
the respiratory depression caused by dextromoramide. 


In our laboratory, J. Dumont has made a special study of 
the neurostimulant action of megimide in rabbits. Animals 
whose volume of respiration has been reduced by dextro- 
moramide to 15% to 20% of the initial amount show a 
return to 50% of the normal volume in twenty-seven to 
thirty-two minutes, when given 2.5 mg/kg of methyl- 
ethylglutarimide. 


It must be pointed out, however, that in rabbits treated 
with dextromoramide a dose of 0.05 mg/kg of levallorphan 
produces a more lasting recovery of respiratory activity, 
and this substance has proved considerably more effective 
than methylethylglutarimide or nikethamide in combating 
respiratory dist urbances. 


§. Association of dextromoramide 
with analgesics and anaestheties 


Nelemans has particularly emphasized the danger of com- 
bining barbiturate therapy with treatment by dextromoramide. 
Respiratory complications after operations are largely attri- 
butable to previous treatment by intravenous injections 
based on nembutal. According to J. du Cailar, the use of 
dextromoramide in 360 general anaesthetic cases caused 
respiratory complications only four times. 


Serre & Herail have also considered the association of 
dextromoramide with hydroxydione. 


10. Use of dextromoramide in morphine 
withdrawal or oxycodone addiction cures 


Serre, Attiso and collaborators have made a special study 
of this problem and shown the advantages of using dextromo- 
ramide in the withdrawal treatment of morphine addicts. 
The substitution can be progressive and be continued until 
the need for morphine has ceased. The details of this treatment 
still need to be specified, however. Again, Temple, Attiso & 
Serre have used dextromoramide successfully in treating 
poisoning by oxycodone hydrochloride. 


11. The therapeutic uses of dextromoramide 


All work published on the analgesics suitable for use in 
clinical therapy refer to the desire of experimenters and cli- 


nicians to find the ideal analgesic, which Pfeifer has described 
as follows : 


** It must not become inactive as tolerance develops and must not bring 
on habituation or addiction. It must have a wide margin in therapy 
and be entirely safe to use. It must be active against every type of pain 
and have a short latent period and a long-lasting action. It must not 
affect sensory functions other than pain. It must not depress respiration 
or the cardiovascular system; it must not affect the gastro-intestinal tract. 
It must be clinically stable and inexpensive. It must be suitable for 
administration both orally and parenterally, and must not be anti- 
diuretic.” 

It seems hardly necessary to stress the fact mentioned by 
Schuller that none of the synthetic or natural substances used 
hitherto, including dextromoramide, satisfies all these require- 
ments. 


The clinical work done so far relates to the following : 
(1) Analgesia of acute pain syndromes and painful phe- 
nomena arising in surgery and neuro-surgery; 
(2) Use before, during and after anaesthesia as a rein- 
forcing agent; 
(3) Use in calming severe, stubborn pains (neurological 
syndromes, neoplasm); 
(4) Use in reducing labour pains; 
(5) Effects in psychiatry. 
The various studies and observations published on these 
subjects will now be successively considered. 


A. Analgesia of Acute Pain Syndromes and Use before, 
during and after Anaesthesia 


Nayrac has used dextromoramide with good results in 
treating sciatic neuralgia, pains of the neck and arm, and 
headaches resulting from insufflation of gas into the ventricles. 
Soupault & Caroli, in a series of widely different cases ranging 
from biliary and nephritic colic to inflammation of the pan- 
creas, peritonitis and minor surgery, have mentioned the 
remarkable and constant sedative effect of a dose of 5 mg of 
dextromoramide. 
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Boudin & Barbizet have used this drug to treat various 
cephalic and meningeal pains, sciaticas and spinal pains. Lan- 
geron, Haget & Vincent have confirmed these results in a 
large number of cases of artificially induced pain of varying 
intensity (vein puncture and probing). M. Gilles has described 
the use of dextromoramide on a large number of patients 
undergoing neuro-surgery both before, during and after the 
operation. In clinical practice (bronchoscopy and arterioscopy), 
in surgery (gastrectomy, nephrectomy, hysterectomy), A. 


Ruggiero and Diaz consider dextromoramide an analgesic of 
undeniable value. 


In the pre- and post-operative treatment of the most diverse 
medico-surgical conditions, the pain-reducing properties 
of this propylamine derivative have been confirmed by 
Piulachs, by E. Cope & Jones and by Dyrberg & Andersen. 


B. The Use of Dextromoramide before, during 
and after Anaesthesia 


The studies of David & Deligné and of Starace & Noferi 
conclude that dextromoramide strongly intensifies the effects 
of the barbiturates, and consequently does not appear suitable 
for use in pre-anaesthesia. In neuro-surgery the use of dextro- 
moramide with nitrous oxide appears to give better results 
than the combination of nitrous oxide and pethidine. 


In the post-operational period the respiratory depression 
caused by this analgesic makes its use definitely inadvisable. 


C. Use of Dextromoramide in treating Stubborn Pains 
of Neurological Syndromes and of Neoplasms 


The statistics furnished by Soupault & Caroli and by 
Boudin & Barbizet mention the possibility, in many cases 
of neoplasia and radiculitis, of allaying the most violent pains 
which frequently will not yield to morphine. The progressive 
doses used may reach 400 mg orally per day, without any 
unfavourable consequences. 


These observations have been confirmed by Roba and 
by .Huant, who reported total suppression by dextromoramide 


of very intense local pains produced by a karyoklastic deriva- 
tive, N-desacetylthiocolchicine. 


D. Use of Dextromoramide in Obstetrics 


Several authors such as Auger, Malinas, Peeters and Sejived 
have sought to extend the use of dextromoramide to the 
field of obstetrics. They have made the following observations. 

Dextromoramide has no effect on the rhythm or duration 
of the uterine contractions. It helps to dilate the cervix uteri, 
and reduces the number of difficult births, while the mother 
remains conscious through all the phases of the confinement. 


Dextromoramide may have a harmful effect on the new 
born child by causing dangerous apnoea, but this may be 
counteracted by the use of an antidote such as nalorphine. 


E. Use 9 Dextromoramide in Psychiatry 


The observations made by Soupault & Caroli and David & 
Deligné show that dextromoramide has no direct effect on 


the psyche and cannot be used in cases of excitation accom- 
panied by excessive volubility. The use of this substance in 
nervous cases produces sensations of diffuse warmth, a tendency 
to slight ebriety and a very distinct euphoria, without having 
any direct effect on anxiety phenomena. 


12. Regulation and control of the use 
of dextromoramide in elinieal work 


After it was proved that dextromoramide produced habi- 
tuation in dogs and that many cases of addiction were observed 
in humans, Nayrac & Martin point out the frequent occurrence 
of euphoric phenomena : “ Sense of well-being, of relaxation, 
slight excitement in speech. This state may sometimes be 


accompanied by slight ebriety, sometimes by nausea and 
vertigo.” 


Fraser and Isbell, during experiments carried out at the 
Lexington Hospital, noted that doses of 4 and 5 mg injected 
subcutaneously had an effect similar to that of small doses 
of morphine or pethidine. The dose of 10 mg corresponded 
to the effect observed for a mixture of heroin and cocaine. 


When the drug is introduced orally at a concentration of 
15 mg, subjective effects are much less marked and do not 


seem to differ greatly from those noted with the barbiturate 
derivatives. 


The condition of dependence was also closely investigated 
by these authors, who report that dextromoramide suppresses 
withdrawal symptoms in the case of morphine and that 
addicts say they are better satisfied with this treatment than 
with the original morphine treatment. 


In France, a Ministry of Public Health decree of 28 December 
1957 stated that dextromoramide had been officially registered 
and would be put on sale under the name of “ Palfium”, 
included in list B, and sold in boxes of twenty tablets of 5 mg. 
It would be illegal to distribute samples to the medical and 
pharmaceutical professions. No publicity was to be conducted 
unless approved by the Ministry. 


In Belgium, the authorities, basing themselves on the recom- 
mendations of the United Nations Commission on Narcotic 
Drugs, classed dextromoramide among the addiction- 
producing drugs, entered it on list 5 of the Pharmacopoeia, 
and placed it under control as strict as that on morphine. 


General considerations and conclusions 


For some years past a number of synthetic analgesics have 
made their appearance which in many cases may have addic- 
tion-producing properties and thus constitute a real danger 
to society. 

Several substances of this nature have been used for treating 
human beings without having first been submitted to detailed 
pharmacodynamic study. This was especially true of dextro- 
moramide, where the first clinical studies made, as well 
as the tests carried out on rodents (rat and mouse), seemed 
to show that habituation did not occur in the case of this 
analgesic. 
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It is therefore extremely important that the various countries 
producing these new narcotics should not be permitted to 
distribute them locally or universally until extensive experi- 
ments have been made to prove that they are harmless and 
effective. 


This problem has psychological and social aspects, the 
importance of which was stressed at the eleventh session of 
the Commission on Narcotic Drugs.* The eighth report 
of the Expert Committee on Addiction-producing Drugs 
(WHO No. 142), which was issued in 1958, considers 
that dextromoramide produces morphine-like effects, will 
suppress abstinence phenomena of a known morphine addic- 
tion, and will sustain a morphine addiction. Consequently, 
this committee recommends that the opinion which it has 
expressed with respect to this substance and its isomers and 
salts be communicated to the Secretary-General of the United 
Nations. 


Among the drugs based on or resembling morphine, synthe- 
tic substances of the dextromoramide type frequently produce 
powerful effects which are proportional to their addiction- 
producing qualities. From the purely therapeutic point of 
view it might, objectively considered, be thought that dextro- 
moramide, in addition to its addiction-producing effect and 
its powerful depressant effect on the respiratory centre, has 
the undeniable advantage that, when administered in therapeu- 
tic doses, it has neither depressant effects on the circulation 
and the heart, nor constipating effects similar to those of the 
opium derivatives. 


To get a better idea of the pharmacological characteristics 
of this new drug it would certainly be well to know more 
about its action on the various parts of the central nervous 
system. It is very likely that dextromoramide has depressant 
effects on the thalamus and the brain-stem. Though it leaves 
the tracks of superficial sensation completely unaffected, it 
definitely diminishes certain thalamic syndromes and also 
pains originating in the protuberance. Moreover, its use 
frequently induces somnolence, with its seat in the dien- 


* UN document E/CN.7/SR.298 (Summary records of the 298th meet- 
ing), Commission on Narcotic Drugs, page 5. 
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1. Introduction 


Paper chromatography provides a means of separating and 
identifying narcotics in one operation. It is complementary 
to other methods of identification such as colour and crystal 
tests, ultra-violet, infra-red, and X-ray diffraction methods, 
and can be used in conjunction with the above tests. Paper 
chromatography simplifies the separation phase of analytical 
problems, and replaces, in some cases, the more laborious 
“ shake-out” procedures for quantitative and qualitative 
determinations. 


More than eighty publications dealing with paper chromato- 
graphy of narcotics have appeared up to the present. ** These 
methods are summarized in the following text by detailed 
tabulations. A really critical analysis of the methods described 
in the literature cannot be presented in this review. Such a 
comparison would require a special study in which the 
techniques could be tested using uniform material and under 
constant conditions. Therefore the object of this review is to 
correlate the paper chromatographic results available in the 


literature; to obtain a systematic approach to the problem of 


** Received for publication 3 December 1958. 
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narcotic identification, and to illustrate some typical examples 
of difficult problems in narcotics analysis which were solved 
by paper chromatography. 


2. Outline of the general method 


In modern paper chromatography introduced by Martin 
and his co-workers, 1944, a small spot of a solution containing 
the mixture to be examined is placed near one end of a filter- 
paper strip or sheet. After this has dried, the end of the paper 
nearest the spot is placed in a trough containing a developing 
solution, usually an organic solvent saturated with water, 
and the whole is enclosed in a suitable chamber, the atmosphere 
of which is saturated with both water and solvent. vapours. 
In “ reversed phase ” chromatography, water cannot be used 
as the stationary phase, and the paper is then saturated with 
rubber or silicone, vaseline or oil, or formamide, etc. In 
either system, the developing solvent advances by capillary 
action past the spot along the paper. After some time has 
elapsed the solute mixture will be found to have moved 
from its point of application, and to have separated wholly 
or partially into its components. These usually appear as well- 
defined circular areas, providing a careful control of condi- 
tions is kept. Otherwise, tailing of the separated components 
occurs. The position taken up by a substance on a paper 
chromatogram operated under a particular set of controlled 
conditions is specified by a term, the Ry value, which is the 
ratio of the distance travelled by the solute to that travelled 
by the advancing solvent front, both distances being measured 
from the point of application of the mixture. The mechanism 
involved in the resolution of mixtures on the filter paper may 
not be a single one. Adsorption and ion exchange are believed 
to play some part in effecting fractionation. The predominant 
factor, however, is usually that of partition between two 
immiscible phases, a mobile solvent phase, and a stationary 
phase composed of a cellulose-water complex. The Ry value 
of a solute is related to the partition coefficient. 

Owing to its wide application, combined with the simplicity 
of the equipment and techniques involved in its operation, 
paper chromatography has assumed great importance as a 
method for qualitative and often quantitative analysis of 
micro quantities of materials. The subject of paper chromato- 
graphy is still rapidly expanding, and for the information of 
those interested in delving more deeply into the history, 
theory and other specific applications, some textbook refer- 
ences * are given in a section immediately following the 
narcotic bibliography. 


3. Systematic identification of narcotics 
by paper chromatography 


A, Compounds to be reviewed 


According to the 1957 list of substances falling under inter- 
national conventions, there are about sixty-eight narcotics. 


* The authors wish to acknowledge the fact that in this brief review 
of the general aspects of paper chromatography material was drawn freely 
from the texts, and in particular from the review in the Extra Pharma- 
copoeia (87). 


These include natural products — ¢.g., raw opium, coca 
leaves and cannabis; manufactured drugs —e.g., derivatives of 
morphine, codeine and thebaine — and synthetic narcotics — 
e.g., methadone, pethidine, moramides, thiambutenes, mor- 
phinans, etc. There are a number of chemically related com- 
pounds which may be found along with the narcotics in their 
natural sources — e.g., papaverine and narcotine in opium, or 
which are homologues of synthetic compounds. These homo- 
logues may not be legally classed as narcotics, but have been 
included in our lists of compounds because they may interfere 
with the identification of narcotics. The compounds discussed 
in this paper are shown in table I, preceded by the roman 
numerals used to designate them throughout the tabulations. 


TABLE I 
List of nareotics and related compounds 


XXill. 
XXIV. 


. Morphine 

. Codeine 
Thebaine 

. Narcotine 

. Papaverine 

. Narceine 

. Diacetylmorphine 

. Pseudomorphine 

. Cotarnine 

. Cryptopine 

. Narcotoline 

. Hydromorphone 

. Oxycodone 

. Hydrocodone 

. Thebacon 

. Ethylmorphine 

. Dihydrocodeine 

. Metopon 

. Nalorphine 

. Cocaine 

. Pethidine 

. Methadone 


Normethadone 
Phenadoxone 
XXV. Ketobemidone 
\Racemorphan 
ARV. )Levorphanol 
XXVIL dl or dl-Methorphan 
XXVIII. Pholcodine 
XXIX. Alphaprodince 
XXX. Desomorphine 
XXXI. Cotarnoline 
XXXII. Hydrocotarnine 
XXXII. Hydroxycodeine 
XXXIV. Laudanine 
XXXV. Laudanosine 
XXXVI. Nalorphan 
XXXVII. 3-Methoxy-Morphinan 
XXXVIII. 3-Hydroxy-Morphinan 
XXXIX. Porphyroxine-Meconi- 
dine 
Laudanidine 
Protopine 


XL. 
XLI. 


B. Chromatographic Apparatus and Techniques 


Many forms of apparatus have been devised for paper 
chromatography. For ascending chromatography the equip- 
ment is the simplest (see, for example, figure 1) and consists 
of a chamber (F), such as a tube, tank, jar, or cylinder, 
fitted with a cover (B), and a vessel for the solvent (D), 
placed at the bottom of the chamber. The paper may be formed 
into a cylinder (C). Various authors (2, 3, 17, 18, 22, 35, 36, 
51, 55, 67) have used ascending paper chromatography for 
narcotic analysis because of technical advantages. For descend- ~ 
ing chromatography, the essential requirement is a reasonably 
airtight chamber or cabinet, preferably of glass, in which 
hangs a strip or sheet of paper. The upper end of the paper 
dips into a supported trough containing the solvent, and is 
retained in position in the trough by a weight such as a glass 
rod. A reservoir of solvent, usually the water-rich layer, after 
separation of the mobile phase, placed at the base of the 
chamber, ensures saturation of the atmosphere in the chamber 
with vapour. The results obtained with descending chromato- 
graphy have been found to suit special purposes (11, 12, 21, 


2, = 














A :10"x 8" D . 10" Dia. x 2" 
B : 12"«K12"x Y," E : 2 cm. 
C : 5"Dia. x 20" F : 11%" Dia. x24" 


Figure 1. Apparatus for ascending paper chromatography 


55, 62, 68, 73). For quantitative purposes, the descending 
method appears to be preferable. For slow-moving substances, 
better resolution is achieved by permitting the solvent descend- 
ing the paper strip to drip off the serrated lower edge of 
the paper. This method has been employed in chromatography 
of complex mixtures of alkaloids (34), and is often referred 
to as “ Durchlauf” chromatography. 


Miram & Pfeifer (39) used a combination of the descending 
and ascending techniques to achieve the separation of seventeen 
opium alkaloids from raw opium extracts, nineteen alkaloids 
from poppy capsule extracts, and fourteen alkaloids from 
tinctures. One paper strip was subdivided into three buffered 
zones using two solvent systems consecutively. 


Two-dimensional chromatographic techniques were used 
by Krogerus (30, 32) and Nadeau (50, 50 a). This technique 
is useful for separation of pairs of alkaloids such as papaverine 
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and narcotine with similar Ry values. In this process, a spot 
of the mixture is placed near one corner of a large square 
sheet of filter paper and one edge dipped into a long trough 
containing the solvent. When the solvent front has almost 
reached the opposite edge, the sheet is removed, dried, and 
turned through a right-angle, replaced in the trough, now 
containing a second solvent, and the development repeated. 
Instead of using a long trough, the sheet may be rolled 
into a cylinder or even into a spiral provided that the whorls 
of the spiral are kept from touching by some convenient 
means and stood in the developing solvent. When using the 
second solvent, the cylinder or spiral is formed by folding 
the paper in a direction at right angles to the original direction. 


Particularly rapid separations of mixtures of narcotics have 
been obtained on the circular paper chromatogram, a method 
which provides for the resolution of solutes into concentric 
bands instead of spots. The paper is prepared by inserting 
a wick into a hole in the centre of a circular filter paper. 
Several drops of the mixture and reference substances to be 
examined are applied to a circle around the hole and air dried. 
The paper disc is then placed horizontally over one section 
of a Petri dish of smaller diameter so that the wick dips into 
the solvent contained therein. The upper surface of the paper 
disc is covered by a plate or second dish. The solvent rises 
up the tail by capillary action and radiates from the centre 
of the paper disc. Development is often complete within 
fifteen minutes. Abbaffy & Kveder (1) have applied circular 
paper chromatography to the separation of methadone from 
hyoscine and ephedrine. An example of a circular paper chro- 
matographic apparatus which is used in this laboratory is 
shown in figure 2. A seed culture dish is used (A and E, 
figure 2) as a chamber with a circu ur filter paper (B), and a 
dentist’s cotton roll as a wick (C). 


C. Choice and Classification of Solvents 


The number of solvents suitable for paper chromatography 
is large, and the choice is based on empirical rules. Block, 
Durrum & Zweig (81) state certain simple rules which can 
be used as a practical guide. If the factors of adsorption and 
ion exchange are neglected, the movement of the solvent and 
solute is a function of its solubility in the developing solvent. 
The solvent should be one in which the compounds to be 
separated have a small but definite solubility. If the substances 
are too soluble, they will appear at or near the solvent front 
of the chromatogram. If they are too insoluble in the solvent, 
they will remain at the point of application. Thus, solvents 
for water-soluble substances are usually water-containing 
organic liquids, whereas solvents for substances soluble in 
organic solvents but insoluble in water are often aqueous 
solutions of organic solvents. 


Munier & Machebceuf et al. (1 a, 14, 40 to 49) investigated 
a wide variety of solvent systems for chromatography of a 
number of classes of organic compounds. They also tried to 
establish rules for selection of solvents based on the dissociation 
constant (K) of the substance. In case of basic substances, 
such as alkaloids and synthetic narcotic amines, the classifi- 
cation is as follows : 
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pK of base 

>2and <3 
>3and ¢7 
>7 and ¢12 


Solvent type 


Neutral or acid 
Alkaline 
Acid or alkaline 


The ‘systems containing an alcohol and water with or 
without the addition of an organic or mineral acid were 
considered by Munier & Macheboeuf as most satisfactory. 
Neutral solvents were generally thought to be unsatisfactory 
for base separations, but in combination with a buffered 
stationary phase they were found to be quite useful (47, 48). 
Many subsequent investigators have confirmed this and have 
often used butanol (BuOH*) in combination with other 
polar and non-polar solvents. 


D. Solvents used for Narcotics 


Since the first publication in 1949 on paper chromatography 
of alkaloids by Munier & Macheboeuf (40), approximately 
eighty papers on narcotics have appeared. In this literature, 
about seventy-two different acid, neutral and alkaline solvent 
systems are recommended for use in separating forty narcotics 
and related compounds. These solvent systems have been 
classified along with the R,y values and references in tables 


* n-BuOH or iso-BuOH, Chemical Abstracts abbreviations for solvents, 
are used throughout the text. 


A:9% Dia. x 3" 
B:10, * 
C: 5" Dia. x i Ve 


Figure 2. Apparatus for circular paper chromatography 


D:4" Dia. X 2 Ye 
E: 9% Dio. x 3% 
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1A, 1B, IC, ID and Il E.** About forty-five of these 
solvent systems contain an organic-solvent-phase, acid 
and water in various proportions, while another twenty-five 
are neutral. They contain non-polar or polar organic-solvents 
either alone or in combination with varying amounts of 
water. Fewer alkaline solvent systems have been recommended 
for narcotic analysis. In the following classification, the three 
major solvent types have been subdivided into three main 
groups — acid, neutral or alkaline. 


Acid Solvents 
tek ° 
Acetic acid + BuOH* (19) and other alcohols (5) 
Acetic acid + acetate + BuOH (11) and other alcohols (3) 
Formic, citric, propionic acids +- BuOH (6) and other alcohols (3) 
Hydrochloric acid + BuOH (8) 


Neutral Solvents 
Alcohol + aqueous phase (10) 


Ethers, ester, etc. + aqueous phase (2) 


Alkaline Solvents 


(a) Ammonia + alcohol + water (3) 
Aqueous amine solution (5) 


() Ammonia + ether organic solvents (1) 


The most popular acidic solvent is BuOH : AcOH : H,O 
Nineteen different combinations of these constituents have been 
tried on about a dozen opiates. It is thought that esterification 
occurs in the preparation of this system, and some authors 
(19, 71, 72 a) have controlled this process by adding acetate 
to the solvent, and sought thereby to obtain better separation 
of the narcotics. About fourteen such acetate-containing systems 
have been studied. Thies & Reuther (71, 72 a) claimed that 
improved separation of papaverine and narcotine can be 
demonstrated and that demixion can be avoided by the addi- 
tion of acetate. Storage of acetate solvents for a period of 
four months without a sign of turbidity has been reported. 


E. Detection of Solutes on Paper Chromatograms 


Several methods are available for revealing the position of 


colourless substances on a paper chromatogram. The more 
important of these are: 


(a) Spraying or exposing to the vapours of a chromogenic 
reagent to yield coloured spots or zones; 

(b) Exposing to ultra-violet light to reveal substances which 
fluoresce, or quench the faint paper fluorescence; 

(c) Locating radioactive centres or atoms by means of a 
Geiger-Mueller counter or by autoradiography; 

(d) Hydrolysing the physiologically “ bound” narcotic by 
an enzyme to release the narcotic. 

By far the largest use has been made of a sensitive chemical 
reagent for detection of the narcotics. Details of these reagents 
and other methods of detection of narcotics are given in the 


following paragraphs. 


" #* For ease of handling, these tables have been placed in a pocket at 
the end of the Bulletin. 


*** Numbers in parentheses are examples reported, not references. 
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& Chromogenic reagents for narcotics 


(1) Dragendorff’s reagent has been widely used as a chromo- 
genic agent. There are a number of preparations known by 
this name, all of which seem to be modifications of the original 
formula which were adapted for purposes of paper chromato- 
graphy by Munier and Machebocuf (40-49) and listed by 
Block, Durrum & Zweig (81). This reagent has found the 
most widespread use in narcotic identification (6, 7, 11, 12, 
14, 17, 17 a; 25-27, 32, 35, 36, 39, 40, 52, 55-57, 62, 63a, 
71-75). Basic substances usually show orange spots on a yellow 
background with this reagent. Fischer & Otterbeck (19) 
recommend washing the chromatogram with: well water 
or with slightly alkaline water (1 to 2 drops 40% NaOH 
per litre), to produce orange spots on a white background. 


(2) Potassium iodoplatinate is equally reliable for narcotic 
identification and produces blue to violet colours. The follow- 
ing authors (54, 9, 18, 21, 29, 40, 50, 64) used a reagent 
prepared according to Munier (40). Another formula for this 
reagent was given by Zaffroni (80) and referred to by 
Buchi (12) for use in narcotic identification. 


(3) Iodine vapour (40) and iodine dissolved in petroleum 
ether (22, 51) yield a brown, unstable deposit on a brown 
background. The reagent has not been widely used for narcotic 
identification. 


(4) Iodine in KI, known as Wagner’s, Bouchardat’s or 
Lugol’s reagent and under many other names, has been 
employed (6, 7, 12, 32, 35, 39, 52) in paper chromatographic 
detection of narcotics. Bettschart & Fliick (7) describe the 
different shades, which range from yellow-brown to dark 
brown and blue obtained with opiates. These authors state 


that the sensitivity of this reagent is less than that of Dragen- 
dorff’s reagent. 


(5) Thallium in KI has been recommended by Munier (40) 
and employed by Mannering (35) for the detection of narco- 
tics on paper chromatograms. Munier states that this reagent 
gives yellow spots with a number of alkaloids. Mannering 
obtained dark yellow spots against a light yellow background 
with opiates and synthetic narcotics. Narceine gives a dark 
blue permanent spot. The other spots fade rapidly. 


(6) Mercuric iodide in KI, known as Mayer’s or Valser’s 
reagent, has been used by Csoban & Hegediis (16) for detection 
of opium alkaloids. The spots, after spraying, were washed 
and mercury precipitated as mercuric sulfide. Kosir & Kosir 
(29) used modified methods of treatment of the paper after 
spraying with this reagent. 


(7) Potassium iodate in HCl solution called Mohr’s reagent 
and listed in Merck’s Handbook (88) has been used by Pfeifer 
(55), and Svendsen (69) and Miram & Pfeifer (39). Miram & 
Pfeifer list many of the shades of yellow produced by phenolic 
opiates with Mohr’s reagent. 


(8) Potassium ferrocyanide and ferrichloride solutions, known 
as Prussian or Berlin Blue, or Kiefer’s reagent have been 
found (12, 28, 39, 45, 63 a, 69, 70) to give blue colours with 


the phenolic alkaloids — e.g., morphine, narcotoline, lau- 
danine. 


(9) Nitric acid has been used by Pfeifer (55) and Miram & 
Pfeifer (39) and gives yellow colours with cryptopine, lau- 
danine, laudanosine, morphine, narcotoline and thebaine. 


(10) Potassium permanganate recommended by Pfeifer (55), 
Miram & Pfeifer (39) and Svendsen & Paulsen (63 a), gives 
yellow colours with some opiates and narcotics. 


(11) Ammonia yields a yellow spot with narcotoline after 
drying at 100°C according to Pfeifer (55). No other alkaloids 
give a test. 


(12) Ammoniacal silver nitrate has been used for a general 
chromatographic spray reagent, and gives good tests with 
phenolics and a less pronounced reaction with some other 
opium alkaloids (39). 

(13) 4-aminoantipyrine with potassium ferricyanate in phosphate 
solution reacts with alkaloids having phenolic hydroxyls 
unsubstituted in the para-position — e.g. laudanine, narco- 
toline — or labile carbon linkages — e.g., cotarnoline (39). 


(14) Diazo-reagents — for example, sulfanilic acid and nitrite 
— have been employed (39, 55, 77) for detection of opiates 
and synthetic narcotics, in particular those containing phenolic 
hydroxyl groups. 

(15) Phosphomolybdic acid with morphine on the chromato- 
gram in an ammonia atmosphere produces blue colours (69). 
A similar phenolic reagent for morphine called the Folin- 
Ciocalteu reagent is used for morphine (70). 


(16) Sulphuric acid containing reagents, the classical colour 
tests — e.g., Marquis’, FeCl,/H,SO,, Froehde’s, Mandelin’s, 
Wasicky’s, Erdmann’s reagents and concentrated H,SO, itself 
(39) — have been adapted to the detection of opiates in paper 
chromatography. 


(17) Hydrochloric acid vapours have been used to give a 
pink or red colour with porphyroxine-meconidine (5, 38, 
39, 78). 


ii. Physical methods of detection 


Ultra-violet light inspection of chromatograms, alone 
(2, 3, 4, 24), or prior to spraying with chromogenic reagents, 
has been widely recommended for detection of narcotics 
(6, 7, 8, 11, 12, 39, 55, 78). Only a few of the narcotics — 
€.g., papaverine, narcotine and laudanine, which have isoquinc- 
line moeities in their molecules — fluoresce, while morphine, 
codeine and thebaine, which have a phenanthrofuran nucleus 
with varying degrees of saturation, may be located at 2537 A 
by their ultra-violet-quenching effect. 

The sensitivity of ultra-violet detection depends upon the 
wavelength of light causing the emission, quenching, or 
other spectral effects. It would be most helpful to all analysts 
if authors recording ultra-violet results would specify the 
maximum wavelength emitted by their source. There is a 
deficiency of this kind of data in the literature. The ultra- 
violet technique for narcotic identification has been extended 
by spraying the chromatograms with fluorogenic reagents 
which enhance or modify the ultra-violet effect (5 a, 12, 24). 
Heating the chromatograms (6, 7, 39) may also change the 
fluorescence properties of the compound, arid may be used in 
conjunction with ultra-violet inspection. 


———— — 





— 
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There are no known examples of the use of radioactive 
centres in narcotic molecules for their detection in paper chro- 


matography, although undoubtedly this technique is generally 
applicable. 


iii. Biological methods for detection 


Seibert et al. (67) describe a method using % -glucuronidase 
to hydrolyse the morphine mono-glucuronide dihydrate 
isolated by means of paper chromatography from dog urine 
concentrate prior to detection of the sugar and alkaloid 
moceities. The eluate of the chromatogram spot was hydrolysed 
in vitro with 3 -glucuronidase (24 hr. 37°C pH 5.0), and the 
enzyme solution chromatographed. The glucuronolactone 
was identified by an aniline phthalate sugar spray, and the 
morphine moceity detected by Dragendorff’s reagent. A spray 
of the enzyme may also be used. In an alternative method, 
the enzyme may be applied to the spot containing the conjugate 
morphine glucuronide and the paper incubated and then 
developed. The glucuronic acid and morphine parts are 
detected as separate entities as mentioned. 


F. Sensitivity of Identification by Paper Chromatography 


Sensitivity may be defined as the minimum amount, ex- 
pressed in gamma, which is detectable by a method. The 
micro-analyst, for the purposes of paper chromatography, can 
use the following classification to describe sensitivities — e.g., 
a trace is an amount less than 1 gamma; a small amount from 
1 to 50 y; a large amount, 50 to 100 y; a very large amount, 
1 mg or over. The sensitivity of the paper chromatographic 
method is shown in table III. These data represent the collec- 
tion of the rather limited number of reagents and ultra- 
violet methods of detection of narcotics which have been 
studied from the point of view of their sensitivity. 


A number of factors influence the sensitivity of detection 
by use of colour test reagents, as follows. 
1. Composition of the chromogenic reagent; 


2. Technique of application — e.g., spray, dip solution or 
exposure to vapours; 
3. Chemical treatment of the stationary phase —e.g., 
electrolytes, pastes and other coatings; 
4. The type of paper, including make and thickness, etc.; 
5. The time of observation of the colour; 
6. The influence of daylight on the stability of the colours. 
Sensitivity of detection of narcotics by means of fluorescence 
and absorbance, which are important physical properties 
connected with identification by ultra-violet light, are influ- 
enced by the wavelength of the source of irradiation — e.g., 
shade of colour and absorbance — and the technique of 
observation — e.g., transmitted or reflected light. A more 
detailed discussion of sensitivity is given by Genest & Farmilo.* 


G. Rg Values for Narcotic Identification 


The ratio of the distance travelled by the solvent front to 
the distance to the centre of the spot from the origin is the Ry. 


* This discussion is to be found in part Vb of this series; it will be 
published in a later issue of the Bulletin on Narcotics. 


Distance travelled by the centre of the spot 


== Distance travelled by the solvent front 


This simple ratio is a complex function of both the chemical 
structure of the compound being separated and the chromato- 
graphic system. Besides the theoretical relationship between 
the partition coefficient and Ry, there are many experimental 
conditions which influence its reproducibility. Many workers 
in the field of paper chromatography have observed the 
influence of the following experimental conditions on the Ry: 
the temperature; chamber size; volume of solvent; the type 
of paper, size and chemical treatment; the length of travel of 
solvent front; the plane of the paper (i.c., vertical in ascending 
and descending techniques; horizontal in circular techniques); 
the shape of the chamber; the equilibration time for saturating 
the paper with the mobile and the inert solvent phases; the 
form of the compound, salt or fee base. General studies on 
parameters influencing Ry were made by Saifer & Oreskes 
on circular paper chromatography (63) and by Clayton (15). 

The effect of equilibration time on Ry was observed (5, 
6, 7) by measuring the reproducibility of the Ry, or by 
weighing the paper before and after various intervals of time 
in the saturated atmosphere of the chamber. The relative 
volumes of the solvent and the chamber affect the reproduci- 
bility of the Ry. Clayton (15) defined the “ critical volume ” 
as the volume of solvent needed to saturate a specific chamber 
under conditions which would produce a constant Ry. He 
found that 175 ml of BuOH : AcOH : H,O were just above 
the critical volume for a 14-litre chamber for chromato- 
graphing amino acids. A lesser amount altered the Ry value 
but did not change the order of the amino acids. Although 
the absolute Ry value will vary with experimental conditions, 
the relative order of compounds on a chromatogram is the 
same for a given system. For example, the opiates are sepa- 
rated in order of increasing Ry value, as follows: morphine, 
codeine, thebaine, papaverine and narcotine, which order 
remains unchanged with the variations of the conventional 
BuOH : AcOH : H,O system. Gore & Adshead (22) found 
that the narcotic salts have lower Ry values than the free bases, 
while Resplandy (60) and Buchi & Schumacher (11) reported 
them to have identical Ry values. 


In spite of the many factors influencing the Ry values, the 
compilation of these values in tabular form is very useful for 
identification, provided that reference standards are included 
on the chromatogram. It is not recommended that Ry values 
be used as a constitutive property of the narcotics unless the 
conditions of chromatography are rigorously controlled. 
It is simpler to run the standards, as mentioned above, if 
available, on the same chromatogram, so that experimental 
variations may. cancel out. Especially when dealing with a 
large number of compounds, it is important to list Ry values 
for correlation and identification. This has been done in 
Tables II A, B, C, D and E.* 


The R, value is sometimes more conveniently reproducible 
and useful than Ry. 


Distance travelled by substance 


as“ Distance travelled by reference compound X 


* See footnote p. 20. 
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TABLE III 


Sensitivity of detection of narcotics by paper chromatography, gamma 








COMPOUND 


























Reagent - - aecaataeiode = ee carina Reference 
| a | mw |v | VI VII | vit | Ix | x | xt | Xu} xiv xvi | xx | xxr [xxrr | ™mber 
a ae ae) ee - l | j | | — | l none ww _ — = 
Dragendorff’s ........... 05 | 2/ 2) 4] 2/10) 3/1 | 3 3} Ss 
SPSS sy sy 6,7 
10 * | | | 108 75 
30-40 » | | | | 26 
Retest aetivas os 5 | 2.5 672-5] 2.5 2.5| 1.0} 29 
15-20 | | | 62 
5 ‘ 61 
ppp lg pha p net 
5 5 5 5 5 1/50 ©6 10) | 12 
60 | 30 bh Eg 15 30 
| | | 
Prussian blue ........... 1 | | 28 
) 12 
0.05-1 | 69 
5 | | | ofp | 10 10 5.4 
K-iodoplatinate ......... SPS Teg 5| 3| 35 iT or eo 2 2 35 
10 10 10 10 | 10 | | 2 12 
10 13.4 
Thallium iodide ......... 10 3 5 7 4 10 wie. 3 5 35 
| | | 
Rees <x apievartecusltinucions 5 13 a 
20/15 | 15) 15] 15 | 15 20 | 12 
20 | 20 | 20 | | 20 20 | 6, 7 
200 | 80 8 5| 2] 10 40 | 3 | 80 50 35 
| | | 
RIC ON 252 dees 50 | 69 
| | | | | 
Phosphomolybdic acid | | 
| ee eee 5-10 | | 69 
NaNO, + NH, ......... 5-10 | an 69 
| | | | | | 
Folin-Ciocalteu .......... 1 | | | 70 
BORG”. werd tces acnsivs 0.5) 0.5) | 0.5} 0.5) 0.5 0.5} 0.5} 29 
Mayer’s + 1% HgCl,» 2.5] 5.0 5.0} 2.5) 2.5 2.5] 1.0] 2 
| 
Mayer’s®*........,.000- 25 | 20 15 |25 | 20 10 | 15 | 29 
Vie eS a ks colt 1.0) 2.5 | | 2.5) “2.5; 5.0 7.5) 25 29 
Vere eb cee 0.5} 2.5) | 2.5] 2.5] 2.5 5.0} 1.0] 29 
CNBr + benzidine ...... 20 | 5a 
| | | | 
UV (325 my) .......... 50 | 25 15 5 1} 20 | >200] 0.5 | | 50 |200 35 
00) mel ...<-02.5 50 | 50 15-20] 15-20 8 
6 
LRP) isi cecctivees 50 100 20 | 0.5 |>50 6 
| | | 
OF OPE ea cicz poses 30 200 | 100| 15] 3.0 |>50 50 | 12 
| | 
See ieee eee > 200 13a 
| j | | | 
RRO Bas coeds ve 20 | < 20) 2 
UV (? my) < | ¢ 20 | < ‘0 | 40 
UV (Wood's) * ......... 20 | 5a 
UV (Wood’s)* ......... 10 | | | | 5a 


* Per 10 ml urine 

» On paper str s, not chromatograms. 
* pH < 5.8. 

4 pH > 5.8 


© After water wash. 





' Hgl, + KI + H,O (+0.5% HgQi,). 
® Before CNBr treatment. 


® After CNBr treatment. 
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nc ag 


BULLETIN ON NARCOTICS @ OCTOBER-DECEMBER 1959 


27 





In Durchlauf chromatography it is not possible to calculate 
Ry values, since the solvent front has run off the paper, and R, 
values must be used. Macek et al. (34) used scopolamine as 
the reference alkaloid, and calculated Rg, (scopolamine) 
values for a Durchlauf chromatogram. Goldbaum (21) 
reported Roopa (codeine) values, Thomas & Roland (73) 
published Ryyo,, (morphine) values using ascending and de- 
scending chromatographic systems. In this review, for purposes 
of evaluation of the efficiency of a number of solvent systems, 
the ratios of Ry values for the fastest and the slowest compounds 
was Calculated. These data have been tabulated in table IV, 
and the Ry papaverine : Ry morphine ratios given. 

The results in table IV show that the opiate Rpg ratios 
vary from 1.2 to 28.3 for a wide range of chromatographic 
systems. This ratio is one measure of the effectiveness of sepa- 
ration achieved by a given system. Within certain limitations, 
the higher the Rpj,y value, the better the separation. A high 
ratio does not always mean that a good separation of all major 





alkaloids has been achieved. It does mean that a good separa- 
tion of the pair has been achieved. Ry values for ether solvents 
have not been included, since their Rpjyy = 00. Bettschart (6) 
showed the Ry values of papaverine and morphine to be 0.68 
and 0.0, respectively, while codeine and thebaine, which 


cannot be separated from morphine in this system, still show 
infinite Rpg ratios. 


It is necessary to establish the objective of the given chroma- 
tographic system before condemning it on the basis of a low 
Rpyy tatio. An example of a useful system which has a low 
Rpjy tatio was reported by Asahina (2, 3). His objective was 
the quantation of morphine alone. All the other major opiates 
with Asahina’s solvent remain at approximately one location 
on the paper. Morphine is separated. The opposite situation 
obtains in the Zaffaroni system (79, 80). Reichelt (59 a, 59 6), 
using the paper impregnated with formamide containing 
ammonium formate (8%) and CHCl, as a solvent, found 
the Ry values of 0.00, 0.21, 0.70 and 0.88 for morphine, 


Tasie IV 


Rr papaverine/Rr morphine for various systems 























Author = . | Technique Solvent system | Pre-treatment of paper 
1 
RAHMAN (56) .......... 1.2 Ascending BuOH : AcOH : H,O None 
PAAEETA LA) oct sisivaseccs 1.3 = | BuOH : NH,OH None 
PUREED. NASD vin ss sce sess 1.3* Zs | BuOAc : BuOH : iso-BuOH : AcOH : H,O Phosphate 
RAHMAN (56) .......... 1.4 - | BuOH : HCl None 
ASAHINA "(S). ...5......5% 1.45* | . BuOH : NH,OH None 
MANNERING (35) ...... 1.45 x | Iso-AmOH : NH,OH Phosphate 
MARGASINSKY (36) i.5 " |} BuOH : AcOH : H,O None 
REICHELT G9@) .... 6555. 1.6 Descending BuOH : AcOH : H,O None 
i Ge GG ee eee 1.7* Ascending | BuOH : AcOH : H,O Phosphate 
PED, TED) in Kinds oon nko 1.8 ig BuOH : AcOH : H,O Buffer pH 3.4 
EEA (OM). cack cvevsaes 1.8 Descending | BuOH : HCl Phosphate 
2 peel alae eee 1.8 B | iso-PrOH : H,O | Phosphate 
MANNERING (35) ...... 1.8 | Ascending BuOH : AcOH : H,O Phosphate 
BEALS NOM) sis «owe v'nigh be Lo Descending BuOH : HCl Phosphate 
RREEEY, NOOD beavers Sosws 2.0 Ascending PrOH : H,O Phosphate 
DRED HOG) on ven sasens 2.0 | ve BuOH : AcOH Buffer pH 3.0 
NADBAU {50) :.. 0.255.085 2.1 S iso-BuOH : AcOH : H,O None 
MUNIER (49) ........... 2.2 PrOH : H,O Phosphate 
BRS 0 cases cess 2.3 e dioxane Phosphate 
BETTSCHART (6) ....... 2.5 Descending BuOH : H,O Mcllvaine pH 6.8 
RD LOO). 5 one oioa vid 580% He 2 BuOH : phosphate pH 6.5 Phosphate 
KROGERUS (30) ........ 3.6 | Ascending s-BuOH : H,O Phosphate 
MANNERING (35) ...... 3.9 = Iso-AmOH : AcOH : H,O Phosphate 
CE EID dca. ct s.c08ss 4.0 BuOH : H,O : citric acid |; Citrate 
KROGERUS (30) ........ 4.3 9 iso-BuOH : AcOH : H,O None 
KROGERUS (32) ........ 4.7 ‘ dioxane : HCOOH : H,O | None 
MUNIER (49) ........... 4.9 ie s-BuOH : H,O | Phosphate 
ASACIEBS AID) e580 ocak 5.2 Descending BuOH : H,O Phosphate 
KROGERUS (30) ........ 5.4 | Ascending BuOH : H,O Phosphate 
WAGNER (77) ........-.- 5.6 i BuOH : H,O Mcllvaine pH 5.0 
Pe FOOD dacs cect 5.6 a BuOH : H,O | Citrate pH 5.5 
KROGERUS (30) ........ 6.7 + AmOH : H,O : HCOOH | Phosphate 
WAGNER (77) .........- 7.4 > CHCl, : BuOH : H,O Citrate pH 4.0 
TRI OD Sik 5 cua Ween To Descending BuOH : H,O Phosphate 
RES £09) fens cn esata’ 12.0* Ascending BuOAc : BuOH : AcOH : H,O | Phosphate 
BOGE GL. 13... .<-.5.- 25.3 Descending Iso-BuOH : Toluene : H,O Kolthoff pH 3.5 
BOCA TE1, Oe) Ses ccscee 28.7 * S Iso-BuOH : Toluene : HyO Kolthoff pH 3.5 
* Corresponds to =, =. 
Rf I Morphine 
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codeine, thebaine and papaverine respectively. The Rpjy 
value would be infinite in this example, and represents a very 
good separation of these four opiates. Many other examples 
of the usefulness of Ry, R, ratios in paper chromatography 
can be found in the literature. 


4. Specifie problems in the analysis 
of narcotics 


The literature mentioned in this review contains many 
examples of the application of paper chromatography to 
practical problems of narcotic identification, encountered 
in different parts of the world. Some examples to illustrate 
this international aspect of the analytical problems and the 
wide use of paper chromatography in their solution have 
been selected for detailed discussion. These examples also 
illustrate the use to be made of the tables II A, B, C, D and E 
for selecting the appropriate solvent system most suitable 
for the separations which are inherent in the problems. 
First the papers are grouped under four headings: pure 
compounds; analysis of pharmaceuticals; natural products; 
forensic, toxicological and drug metabolism studies. 


A number of publications (1, 14, 5, 6, 7, 13b, 13c, 16, 17, 
17 a, 18, 19, 22, 23, 26, 27, 29, 30, 31, 34, 37, 38, 40-49, 50, 
51, 52, 54, 55, 59, 60, 62, 63, 64, 64, 65, 66, 67, 71, 724, 
73, 77) provide the necessary data on pure compounds to 
establish a variety of paper chromatographic procedures. 
In most of these studies of pure drugs, the narcotics were 
investigated in combination with other pharmaceuticals — 
e.g., alkaloids, analgesics, local anaesthetics, etc. Problems in 
the pharmaceutical field which require analysis of tablets, 
injections, etc., containing pure materials, are probably the 
simplest ones. Paper chromatography of medicinal narcotic 
preparations have been reported (5, 8, 12, 14, 32, 33, 36, 
57, 58, 59, 59 a, 59 b, 62, 63 a, 65, 74). The related problems 
of analysis of papaver somniferum and its preparations 
(2, 4, 5, 8, 11, 12, 23, 25, 33,'S9, 57, GO a, G9, 70), papaver 
setigerum (4, 28 a), erythroxylon coca (13 a), cannabis sativa 
L. (4 a) and papaver rhoeas (5, 78) have received attention. 
Applications of paper chromatography have been made in 
problems of analysis in forensic science laboratories where 
narcotics and other substances of toxicological importance 
isolated from tissues have been determined (5, 17, 18, 19, 
20, 28, 54, 61, 75). Still other problems in the related bio- 
chemical fields of drug metabolism and addiction have been 
investigated (5 a, 9, 20, 26, 27, 35, 53, 67, 75). 


In the next sections four examples are given, with some 
discussion of the kind of drugs involved; the special problems 
of separation; the way in which the problem is solved and 
those which remain to be solved. 


Exampte I. — Problems from Narcotic Control 


It is obvious that no single solvent system will be able to 
separate all the narcotics in the International and Canadian 
Narcotic Schedules, and this will not be necessary since only 
a limited number are of practical importance in legal cases. 
For example, in the laboratories of the Food and Drug Direc- 


torate in Canada, the narcotics most frequently encountered 
in police cases 1949-1954 leading to convictions for illegal 
possession of drugs are listed in Table V. 

These narcotics are presented to the Food and Drug Labora- 
tories for analysis in various forms. A similar heterogeneity of 
samples has been reported by Dobro & Kusafuka (18) in the 
Far East Criminal Investigation Laboratory, Tokyo Japan. 
The type of samples encountered by them were “decks” 
(paquets) of narcotics, needles, syringes, cotton, pipes, cigarettes, 
etc., containing small amounts of the suspected narcotics. 


TABLE V 


Number of convictions under Opium and Narcotic 
Drug Act (1949-1954) 


Drug | Number of cases 
SS PTET Te 1,663 
EY ire ache a IGN cs Se oo ss ocs ces ewae 73 
SNE ceed Comin e eke nse. 65 so ka ds cutee 29 
SE: Wich sie ER GCaG N55 o.s'es 0s 9 v000 6 o0ee 21 
BEAR eh OS eer 16 
ES wade aBicepinss vivessshesceuns 11 
SS reece a tates es aos css sess eee 9 
pe 7 
NE ease GEER ecb a Ve s0 0 sen s0 essen 6 
Hydrocodone (Dicodide®) ................ 1 
Levorphanol (Dromoran®) ............+++: 1 
EE MEE Soren weadhe ges cach scccueye 2 
PINE Tncdi oe ane tt Rlcw gin css sce e'c'es cate 0 


* During 1954-1956, six convictions for illegal possession of methadone were 
made. 


The narcotics listed in table V can be chromatographed 
by the standard iso-BuOH : ACOH:H,O (10:1 : 2.4) 
solvent system.* In this example, two pairs of narcotics, 
codeine-hydrocodone and__pethidine-levorphanol, 
similar Ry values and are not readily separated. 


have 


The use of table II is demonstrated by the example codeine- 
hydrocodone. 


Thirteen solvent systems have been listed in table II for the 
separation of this pair. The best of these have been selected, 
and are shown in table VI, which illustrates the solution of 
this problem of separation. 


Another example of a pair of alkaloids which often occur 
together is papaverine-narcotine. The attention of several 
workers has been drawn to these alkaloids because of the 
difficulty of separating them in the solvent systems employing 
alcohols and water with or without acid (see table II A). 
If butyl acetate is added to a BuOH : AcOH : H,O system, 
a good separation results (71). (Ry narcotine, 0.63 and Ry 
papaverine, 0.18.) Bettschart (6,7) separated opiates morphine, 
codeine, thebaine, papaverine, narcotine and narceine on buf- 
fered paper (pH 3-10) using Et,O as the mobile phase. Krogerus 
(32) recommended several solvent systems by which papaverine 
and narcotine can be separated: Et,O0: AcOH (R, narcotine, 
0.85; papaverine 0.53) and dioxane: H,O : HCOOH (Ry 
narcotine 0.89; papaverine 0.77). Pfeifer (55) separated narco- 


* See part Vb. 
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TaBLe VI 
Systems for separating and identifying codeine and hydrocodone 





Rf value | 
Solvent system — Reference 
Codeine | Hydrocodone | 
pee hey 4 eles 
BuOAc : BuOH : AcOH : H,O 0.37 | 0.27 Fischer (19) 
85 15 40 22 
C,H,.Cl, : ACOH : H,O 0.35-0.38 | 0.58-0.63 | Vidic (75) 
20 8 2 
BuOH : EtOAC : AcOH : H,O 0.62 0.49 Salvesen (63 a) 
100 10 50 50 | 
CHCl], : CHOONH, 0.21 0.47 Reichelt (59 5) 
solvent paper 
impregnated 
BuOH : CHCl, : H,O 
40 10 50 0.34 0.53 Wagner (77) 
30 20 50 0.32 | 0.41 


' 





tine, papaverine and narcotoline in Et}~O: NH,OH. In a later 
work (39) he used water saturated Et,O and obtained the fol- 
lowing Ry values at pH 6.5 and 4.0 (phosphate-citrate buffer) 
using paper strips: Ry narcotine 0.94; 0.73 and Rg papaverine 
0.87; 0.28. Hiaussermann (23) suggested 25% (NH,).SO, in 
0.5 N HCl as an inorganic solvent to separate narcotine 
(Ry 0.45 and papaverine Ry 0.3). A study of the quantitative 
determination of codeine, thebaine, and narcotine by Holubek 
et al. (25) in poppy capsules showed that codeine could be 
separated from narcotine and papaverine on formamide 
impregnated paper with a benzin : benzene solvent containing 
8% NH, formate (Ry narcotine 0.68 : papaverine 0.32). 


Exampte 2. — Detection of Narcotic Addiction 
and Toxicological Problems 


Problems of detection of the narcotics employed by addicts 
and of drugs in tissues in toxicological cases are closely related 
in degree of difficulty and in the methods used for their solu- 
tion. In narcotic addiction the problem is to determine the 
drug employed by the addict. Paper chromatography has 
been used successfully by Jatzkewitz & Lenz (27) in sur- 
veying the urines of out-patients of Munich University Hos- 
pital in Germany to detect the drugs used by them. A study 
of 1,000 urine samples of 462 patients examined for the pre- 
sence of basic drugs during 1953-1955 detected 62 addicts. 
The results in table VII show the names of the narcotics and 
the number of patients using each of the drugs. 


The problem of detection of narcotics in the urine of addicts 
is complicated by the presence of other basic drugs which 
can interfere in the analysis. These drugs may be used in the 
course of treatment or may be taken by the addict when the 
supply of the drug of addiction is not available. Because this 
study is a typical example of the problems encountered in 
practical applications some elaboration of the methods 
employed for separation and detection by paper chromato- 
graphy will be of interest. These problems are: first, the diffi- 


culty of separating narcotics from other basic drugs; second, 
other use of alternative solvent systems to isolate difficultly 
separable pairs of drugs; third, the use of alternative chromo- 
genic reagents to detect group specific drugs. 


Taste VII 


Survey of narcoties used by 62 addicts * 
during 1953-1955 in Munich, Germany 


Number of patients 


Drug name per year 





Trade | Int. pharm. 


| 1953 1954 1955 





] 
} 


Morphine (or Dilaudid) | Morphine (or Hydro- 


| morphone) —_ 7 4 

OUR 6 conichasasean | Oxycodone 1 4 

NOON cc.0 5 cacaannss Ketobemidone 7 2 2 

PONE... can bscesses Pethidine 1 6 — 

Dromore 05 NE Levorphanol 1 1 — 

Polamidon i. is ccsxix Methadone 9 10 7 

MUOINOR sins 3 ss eaenecatn | Normethadone — 5 1 
| 

TOTAL ... 19 35 14 

——— = 
68 * 





* Some addicts were found to be using more than one drug at a time. 


In the following tabulation (table VIII) the opiates of 
interest and some of the interfering non-narcotic bases are 
shown with their Ry, values in two systems I; and/or 
ly - BuOH : CHOOH: H,O (12 : 1 : 7) (S.S. 2043 B paper) 
and IIy, C,H,Cl,AcOH : H,O (20:8 :2) (S.S. 2043 B paper). 

In the first two columns of table VIII the Ry values for the 
BuOH : CHOOH : H,O system as found in two different 
laboratories; the Clinical Institute of the German Research 
Institute for Psychiatry in Munich (Max Planck Institute) 
and the Institute for Legal and Social Medicine of the Free 
University of Berlin, are shown. The difficulty of obtaining 
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Taste VIII 
Rr values for nareoties and basie drugs detected in the urine of addicts 




















Iy * | Iv * | IIv * Spray reagent — diazotized sulfanilic acid 
aj a i oak : ae = 
PURINE fais cdcleeeSs 0.23 0.06-0.08 0.23-0.27 Colourless 
Morphine .............. 0.31 0.22-0.25 0.08-0.09 Carmine 
EE oe agctenes ss | -@42 0.25-0.28 0.18-0.20 Carmine 
| Se re 0.34 0.28-0.32 0.38-0.41 Weakly brown 
DORE 8 ean censne 0.37 0.42-0.46 0.61-0.64 | Weak brown colourless 
| 

BEET) ccennceerses 0.39 0.33-0.39 0.58-0.63 Very weakly yellow brown 
CONE occdactaedeecee 0.40 0.32-0.36 0.33-0.38 Colourless ——~ rose 
PYRAMIDON ......... 0.51 0.33-0.40 0.04-0.06 | Colourless ——-~ yellow brown 

| | 
REINS 550.00 see 9s 0.54 0.51-0.55 0.33-0.36 Colourless 
GERPPEEEGID sec cusvecstan 0.57 0.37-0.48 0.54-0.59 Bright brown 
Cte © ns iwvass om 0.61 0.56-0.63 0.30-0.34 Luminous orange 
PRELUOIN® = ..0s000wn 0.61 0.59-0.64 0.33-0.57 | Colourless ——~ white on a weakly coloured background 
METROTONIN ® 0.61 0.56-0.61 0.58-0.61 | Colourless ——> weak ochre yellow 
PEMNEEEE | evwaccnas 0.65 0.63-0.68 0.33-0.57 Colourless - white on a weakly coloured background 
eee oe. eels oh 0.69 0.66-0.70 0.72-0.78 Colourless 
PAPE IEG scene's v awh 0.69 0.69-0.73 0.66-0.70 Rose ——> colourless 
Dromoran® ........... 0.71 | 0.69-0.74 0.36-0.40 Brown 
NF edie weeese sin 0.74 0.80-0.84 0.78-0.83 Pale carmine citron yellow 

0.71-0.77 ** 0.68-0.72 ** 
ME gird. 0's vo 0.80 | 0.66-0.70 0.72-0.78 Pale carmine ——> citron yellow 

| 





* “J” refers to the values obtained by Jatzkewitz & Lenz (27), and “VV” to 
those obtained by Vidic (75). 


exact reproducibility of Ry values between laboratories is 
obvious in this comparison and was discussed in detail by 
Vidic (75). The pairs of narcotic substances which are not 
resolved in this solvent system are morphine-Dilaudid, ® 
Dicodid®-codeine and Dolantin®-Polamidon.® The groups 
of non-narcotic bases and narcotics which are not separable 
are Cliradon®-Preludin®-Merotonin® and Dolantin®-Ritalin®- 
Dromoran.® In order to distinguish these substances on the 
chromatograms, Jatzkewitz recommended the use of a diazo- 
tized sulphanilic acid to detect the phenolic group in morphine, 
Dilaudid, Dromoran and Cliradon. Vidic (75) suggested the 
solvent system C,H,Cl, : ACOH : H,O (lly) for resolution 
of these groups. Reference to table VIII shows that morphine- 
Dilaudid, Dicodid-codeine and Dolantin-Polamidon were 
resolved, while Eucodal-codeine were separable according to 
both authors. Nicotine, which can be readily detected in 


either the I or Ily system, was found occurring by itself in 421 
of the 1,000 urine samples. 


Metrotonin® (N-dimethylphenylisopropylamine HC]), Rita- 
lin® (methyl-phenidylacetate HCl), Preludin,® (2-phenyl-3- 
methyl morpholine), Pervitin® (1-phenyl-2-methylamino- 





** Probably R, for demethylated Ticarda found in urine. Vidic, E., Artsnei- 
mittelforschung, 1957, 7, 314-319. 


propane HCl) were found to have R, values close to Dolantin 
and were not readily identified by Ry value in the Jatzkewitz 
system, I;. This author recommended using the diazotized 
sulphanilic acid colour reagent, which gives no colour with 
pethidine and a detectable effect with the others. Dolantin® 
can be separated from the Preludin®-Pervitin® and Ritalin®- 
Metrotonin® pairs of non-narcotic drugs by Vidic system, II... 


In this study, ten narcotics were detected in the presence of 
eight interfering bases by use of two solvent systems. The 
resolution of pairs of narcotics from interfering bases was 
achieved by solvent Iy, while the individual pairs were sepa- 
rated by solvent Ily. In combination with group-specific 
colour reagents, paper chromatographic techniques were 
successfully applied to detect narcotics used by addicts. 

More than one narcotic substance was detected in the urine 
of addicts — for example, in two cases, two narcotics and in 
one case, three narcotics (Eukodal,® Cliradon,® Polamidon®) 
were found. In the remaining 59 cases only one narcotic was 
detected. The presence of non-narcotic medicinal bases in the 
urine of patients in 699 of the 1,000 samples was detected; 
301 had one or more bases present, 228 had only one basic 
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drug present. In 88 cases of the 1,000 a narcotic substance was 
detected; 19 cases of this number were indefinite —i.e., not 
clearly identified as positively containing narcotics. The 
findings expressed in part in table VII indicate that methadone 
and Cliradon® were the most frequently used during 1953, 
while methadone, morphine and pethidine were popular in 
1954. In 1955, methadone and morphine were again most 
widely used, with no cases of pethidine and only two cases 
of use of Cliradon.® These results would seem to indicate 
a more frequent use of synthetic narcotics in the Munich 
area than in Canada (see table V). 


A problem of screening urine samples from soldiers for 
narcotics was studied by Mannering et al. (35). In this study, 
1,103 urine specimens were examined and 412 were found 
to contain morphine, believed to be present as such, or as 
deacetylated heroin. Mannering et al. (35) believed that 
opium alkaloids other than heroin and morphine are of little 
more than academic interest in forensic medicine. In spite 
of this remarkable statement, they demonstrated that their 
chromatographic systems were capable of separating at least 
seven natural and two synthetic opiates. However, in the appli- 
cation to biological materials, they search for morphine only, 


The samples showed additional spots in 42 % of the morphine 
negative cases and in 54% of the morphine positive cases. 
In some of these cases codeine was identified. It is interesting 
to note that, of 691 morphine negative samples, 36 gave 
spots with the same Ry and colour as the morphine spot, 
but failed to give positive reactions with Froehde’s, Marquis’ 
and Mecke’s reagents. These cases were indefinite. 


In addition to the narcotic addict survey, the tissues from 
fifteen autopsy cases were analysed for presence of narcotics. 
Morphine was identified in extracts from post-mortem bladder 
urine, livers, kidneys, brain and stomach contents. Blood 
samples (120) were examined, and none showed sufficient 
morphine to permit identification beyond a reasonable doubt. 


Another toxicological problem involving the detection of 
antihistamines, narcotics and other poisons has been studied 
by Belles & Sievert (5 a). Antihistamines are detectable with 
difficulty in the presence of narcotics by ordinary colour 
tests. These substances yield similar colour reactions with Mar- 
quis’, Froehde’s and Buckingham’s (concentrated Froehde’s) 
reagents. An interesting account was given of cases in 
which antihistamines taken intravenously were mistaken for 
heroin.. These substances were later correctly identified by 
paper chromatography. 


Goldbaum & Kazyak (21) mention the difficult toxicological 
problem of identifying microgramme quantities of basic 
drugs in extracts isolated from organs. Their approach to the 
problem is based on cross comparison of Ry values obtained 
from four chromatograms, each at a different pH value. No 


practical application to case work was cited to illustrate the 
method. 


Exampte III. — General Approaches to Analysis 


(1) Fischer’s Method for Narcotics 


Another example of the use of several solvent systems to 
separate a large number of compounds in one unified proce- 
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dure was given by Fischer (19). He reported four solvent 
systems (see tables II A, II B, II C and II E) for four-hour 
separations of nineteen analgesics using a test-tube chromato- 
graphic technique. 


The most difficult problem encountered by Fischer was the 
separation of Eukodal® and codeine. A micro test for codeine 
using FeCl, in H,SO, was used to distinguish them since paper 
chromatographic separation was not possible with these 
systems. The test was applied to the residue of a CHCl, 
eluate of the spot. The elution step was carried out as shown 
in figure 3. Fischer’s technique again illustrates the common 
procedure of combining micro tests and chromatography 
for identification of pairs of drugs which are difficult to resolve. 
The property of fluorescence of the substances can sometimes 
be utilized in this way. In routine investigations for hospitals, 
police officers and physicians, the question of time is an 
important one, and the Fischer method is short and fits these 
requirements. 


(2) Macek’s Method for Alkaloids 


A still more general method of analyses is required when 
a wider variety of bases are to be separated. Macek et al. (34) 
reported a systematic analysis of alkaloids by means of paper 
chromatography. They chose sixty-six alkaloids shown in 
table IX which are representative of the major groups used in 
pharmacy. The flow sheet shown in figure 4 illustrates the 
chromatographic group separations into which the alkaloids 
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Ficure 3. Diagram showing Fischer’s clution technique 
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are subdivided. A sample containing alkaloids is spotted three 
times on a chromatogram alongside of which are the reference 
compounds codeine, oxycodone, and heroin. The formamide- 
impregnated chromatogram is then developed with solvent A, 
chloroform. The references codeine (Ry 0.2), oxycodone 
(Ry 0.35) and heroin (Ry 0.8) act as group division markers 
as shown in the second. row of figure 4. Two strips, one 
containing the standards and the other the unknown mixture, 
are sprayed with Dragendorff’s reagent to position the groups. 
A further unsprayed strip is cut into sections using the following 
ranges, group I, Ry 0.0-0.2; II, Ry 0.2-0.35; Ill, 0.35-0.80; 
IV, Ry 0.8 as cut-off guides. Ethanol eluates were prepared 
and group I was chromatographed using the system B Durch- 
lauf chromatography-chloroform-formamide with scopola- 
mine as the reference compound. The remaining two strips 
of the original chromatogram are reserved for the identifi- 
cation of ephedrine (group V) and ergot alkaloids (group VI). 


The R-scopolamine values on the system B Durchlauf 
chromatogram were measured, and group I alkaloids subdi- 
vided into three groups — 1 A, Rg, 0.0-0.1, I B, Rg_ 0.1-0.4 


TaBLe IX 


Classification of alkaloids, nareotics and related drugs 





A. Phenethylamines Ergocryptin 
Ephedrine Ergocryptinine 

B. Pyridine and Piperidines F. Imidazoles 
Nicotine Pilocarpine 
Coniine 
Rearetiiee - Quinolines 
Piperine Quinine 
Lobel ine Proquinine 

C. Tropanes ; Isoquinolines 
Atropine Narcotine 
Homatropine Cotarnine 
Ecgonine Narceine 
Scopolamine Cryptopine 
Cocaine Sparteine 

Papaverine 

D. Indoles Hydrastine 
Brucine Hydrastinine 
Strychnine Berberine 
Gamine Tubocurarine 
Reserpine Colchicine 
Yohimbine Democolcine 
Vincamine Cevine 

. Veracevine 

E. Ergot ae bi Cevacine 
Lysergic acid Costing 
Isolysergic acid Veratridine 
Penniclavine Gaseiae 
Elymoclavine Protoveratrine-A 
Agroclavine Protoveratrine-B 
Ergobasine Aconitine 
Ergobasinine Renetine 
Ergotamine 
Ergotaminine Hydrophenanthrofurans 
Ergosine Morphine 
Ergocornine Apomorphine 
Ergocorninine Oxycodeinone 
Ergocristine Dihydrooxycodeinone 
Ergocristinine Heroin 

Thebaine 





and I C, Rg, 0.4. The alkaloids in group I C are identified by 
Rg, values, examination under ultra-violet light, with spectro- 
photometric examination and four spray reagents. Again, 
after elution, groups I A and I B are chromatographed with 
solvent F, MeOH : NH,OH (5%) : C,H, (1: 1: 2). Groups 
1A and IB yield further subgroups I AA, I AB, I AC and 
IBA, I BB, containing the alkaloids as shown in figure 4. 
If it is necessary, the sub-groups I AA, etc., after elution, are 
chromatographed using solvent G, BuOH : AcOH : H,O 
(4: 1:5). The nine alkaloids in group IA and the six in 
group IB are identified by ultra-violet methods and four 
different spray reagents. 


The remaining alkaloids in the groups II and III from 
chromatogram No. 1 were further subdivided using solvent G. 
There are eight alkaloids in group II and eleven alkaloids 
in group III. Solvent C, formamide/C,H, : CHCI,(1 : 1), 
solvent D, formamide/C,H, and solvent E, formamide/C,H, : 
benzin (1 : 1) were used for further separation of group IV 
of chromatogram No. 1. Solvents B, F, or G, were used to 
identify ephedrine, group V. Solvents B or E were used to 
resolve seventeen ergot components in group VI. 


For identification of the chromatographed compounds the 
authors recommend the following reagents: Dragendorft’s, 
sodium nitroprusside, p-dimethylaminobenzaldehyde (PDN- 
AB), concentrated sulfuric acid; potassium permanga- 
nate, cerous sulfate, Konig’s reagent, Pauli’s reagent, 2,4- 
dinitrophenylhyrazine, as general and group specific chromo- 
genic agents. The physical methods employed were ultra-violet 
inspection, fluorescence, direct ultra-violet spectrophotometry 
of the spots to obtain absorption maxima and minima. 


The total amount of each alkaloid required for the complete 
group separation and analysis of the sixty-six substances 
was estimated to be 0.5-1.0 mg per compound.* 


5. Appraisal of the paper chromatographic 
method 


Paper chromatography is a rapid, simple, economical and 
effective means of separating compounds that are difficult to 
determine in naturally occurring mixtures and complex phar- 
maceutical products. It also provides small quantities of the 
desired compounds in a pure state, or with so few impurities 
that the amount present may be determined by any of the 
simple instrumental and chemical methods, ultra-violet and 
infra-red spectrophotometry, colorimetry, non-aqueous titri- 
metry, polarography, optical rotation, fluorimetry and radio- 
metry. 

The main difficulty in routine quantitative determination 
has been the small quantities separated; time-consuming 
techniques were required to complete the determination, and 
the precision was not usually of the order required for control 
analysis. These disadvantages have been eliminated in two 
ways — by systems which separate milligramme quantities, 
and by instrumental methods and micro techniques. 


* Two other systematic approaches to the analysis of alkaloids and 
related bases have appeared since this paper was submitted: Curry, 
A. S., Methods of Biochemical analysis, 1, 39-76 (1959). Interscience publi- 
shers Inc., N. Y.; and Waldi D., Archiv der Pharmazie, 292/64, 206-220 
(1959). 
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The following statements summarize the main factors 
concerning paper chromatography. 


(a) The Ry value is dependent on a multiplicity of factors, 
and may be difficult to reproduce so that reference compounds 
are chromatographed simultaneously. 


(b) The Ry value is a constitutive property of a substance 
which is a constant like the melting point when it is deter- 
mined under carefully controlled conditions. 


(c) The precision of quantitative chromatography has seldom 
been discussed. A study by Pazdera et al. (53.4) of a quanti- 
tative elution procedure shows variance of +0.5 to +2.4% 
depending on the method of quantation of the eluate coupled 
with chromatography. Block, Durrum & Zweig (81) list 
qualitative estimates of accuracy which vary from +3% 
to +15% and include direct and indirect methods of measur- 
ing the compounds. 


(d) For qualitative work using an ascending technique 
(18 a) only one man-hour and 22 hours of elapsed time are 
required for any determination. For quantitative work the 
time required for analysis depends on the technique (e.g., 
descending, ascending, etc.). Using one elution/strip/descend- 
ing technique, 3.25 man-hours and 8.5 hours elapsed time 
were required (52 a). In another method where twenty strips 
carrying replicates of two opium samples in which three 
substances were determined, 3 man-hours and 25 hours of 
elapsed time were required (20 a). The elapsed time in each 
of these cases is mainly taken up by the equilibration and 


developing stages of the chromatographic process, while 
the man-hours include the actual working time of the analyst. 


(e) The number of compounds which can be separated 
from a complex mixture depends upon the techniques which 
are used. An unidimensional chromatogram is limited to 
about twelve compounds. Macek et al. (34) considered the 
minimum A Ry = 0.08 for separation of two compounds. 
By the use of multibuffered strips of special shapes, as many 
as nineteen compounds have been separated (39). There is 
a possibility according to Cramer (83) that some substances 
which travel with an Ry value > 0.8 may not be separated, 
since the spot may grow in size with increasing Ry. This 
phenomenon depends upon the solvent solubility of the 
substances. In the conventional BuOH system, there arc 
several narcotics which travel as lines or tight spots and have 
Ry > 0.8 which are readily distinguished. 


6. Summary 


A review of the literature on paper chromatography has 
shown that it can be used in conjunction with many other 
methods of analysis. These methods have been applied to 
a large number of practical problems in identifying complex 
pharmaceuticals, natural products, biological materials, etc. 
The wide variety of approaches which are possible has been 
illustrated by practical examples to demonstrate the power, 
simplicity and economy of paper chromatography. 
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George A. Morlock 





Mr. George A. Morlock died on 23 January 1959. His name was familiar to everyone interested in international 
narcotics control during his long tenure as the United States Department of State expert on narcotics. 


Mr. Morlock was born at Winchendon, Massachusetts, in 1893 and was educated at Clark University at 
Worcester, Massachusetts. He joined the Department of State in 1919 and was assistant to Secretaries of State 
Charles Evans Hughes, Henry L. Stimson, and Cordell Hull. 


In addition to being a participant in many international conferences on opium and narcotics, including the 
first to ninth sessions of the Commission on Narcotic Drugs, 1946 to 1954, and the United Nations Opium Con- 
ference, New York, 1953, Mr. Morlock participated in the Washington Conference on the Limitation of Arma- 
ments, 1921-1922, the Geneva Disarmament Conference of 1932, the London Economics and Monetary Conference 


ef 1933, the Inter-American Conference of 1937 in Buenos Aires, and the Conference on Peace in the Far East 
at Brussels in 1938. 


He attended the North Atlantic meeting during August 1941, and accompanied Secretary Cordell Hull 
to the Moscow Conference in 1943 and Secretary Edward Stettinius to London in 1944. 


In 1952, Mr. Morlock was awarded the Department of State’s Meritorious Service Award for his outstanding 
contribution in carrying out the Department’s responsibilities in the field of narcotics. 


Mr. Morlock is survived by his wife, Mrs. Ethel Morlock, and his son, Mr. Harry K. Morlock, to whom the 
editors present their expression of sympathy. 








The fourteenth session of the Commission 


on Narcotic Drugs and the twenty- eighth session 
of the Economic and Social Council 


The Commission on Narcotic Drugs met in Geneva from 
27 April to 15 May 1959, and the Economic and Social 
Council met in Geneva from 30 June to 31 July 1959. 


The Commission re-elected the same officers as last year, 
as under : 


Chairman 


Mr. D. Nikolic (Yugoslavia) 
Mr. K. C. Hossick (Canada) 
Mr. M. Ozkol (Turkey) 

Mr. A. G. Ardalan (Iran) 


First Vice-Chairman ... 
Second Vice-Chairman. 


Rapporteur 


The Commission and the Council discussed, inter alia, the 
following items : 


Technical assistance for nareoties eontroi 


A report made by the Secretary-General, after consultation 
with WHO and FAO in accordance with the resolution 
taken by the Council at its twenty-sixth session, indicated 
that nineteen governments were interested in receiving 
various forms of assistance. The existing arrangements, 
however, were not proving sufficient to ensure satisfactory 
utilization of technical assistance in the field of narcotics 
control, and the Secretary-General therefore suggested that 
provision be made in the regular budget of the United Nations 
for a continuing programme. 


The Commission addressed a resolution to the Council 
(E/3254, chap. XIV, resolution 11 (XIV)) expressing the view 
that the availability of technical assistance would significantly 
increase the effectiveness of the control system embodied 
in the international narcotics treaties; noting that many 
countries in need of technical assistance for narcotics control 
had not been able to include projects in their regular technical 
assistance programmes, and that it was difficult, under the 
present system, to request regional programmes, despite the 
urgent need for co-operation on a regional level in some 
parts of the world; and recommending that a continuing 
programme of technical assistance in narcotics control be 
established within the regular budget of the United Nations. 


The Council approved the recommendation of the Com- 
mission and adopted a resolution (7301 (XXVIII)) recom- 
mending that the General Assembly decide to establish a 
continuing programme of technical assistance in narcotics 
control within the regular budget of the United Nations, 
the assistance to be provided by the Secretary-General at the 
request of governments, subject to the direction of the Council 
and in co-operation with the specialized agencies. The Secre- 
tary-General would be authorized to take this programme 
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into account when preparing the budgetary estimates of the 
United Nations. 


Implementation of international 
nareoties treaties 


The Commission examined the progress made during the 
last year towards universal adherence to the narcotics treaties. 
It stressed once more the importance of the Paris Protocol 
of 19 November 1948, bringing new narcotic drugs not 
covered by the Convention of 1931 under international 
control. On the Commission’s recommendation the Council 
adopted a resolution (730 C (XXVIII)) in which it urged 
governments which had not yet done so to accede to the 
Protocol within the shortest possible time. 


Changes in the Scope of International Control 


The following new drugs were placed under international 
control during the year: Normorphine; dimethylamino- 
ethyl |-ethoxy-1,1-diphenylacetate (the proposed interna- 
tional non-proprietary name of which is dimenoxadol); 
Levomoramide, and their salts. In addition, the Commission 
decided under article 2 of the 1948 Protocol to place under 
provisional control, pending a decision of the World Health 
Organization, a new synthetic drug known as NIH 7519 
(2’hydroxy-5,9-dimethyl-2-(2-phenylethyl)-6, 7-benzomorphan) 
and its salts, which was regarded as addiction-producing and 
dangerous. 

Attention was drawn to the difficulties encountered in the 
international control system in recent years as a result of the 
fact that there had been delays in the placing of new narcotics 
under national control and that it had been possible for them 
to enter international trade without proper safeguards. The 
drugs normethadone and dextromoramide were cited in this 
connexion, On the recommendation of the Commission, 
the Council adopted a resolution (730 D (XXVIII)) drawing 
attention to the dangers of the situation. Governments were 
urged to ensure the effective control of new drugs produced 
in their own countries for which properties were claimed 
which made it appear likely that they were narcotics, by 
examining the possibility of subjecting them initially, and 
until WHO had pronounced upon them, to provisional 
control. Governments were also asked to examine the possibi- 
lity of imposing the necessary controls, as a matter of urgency, 
upon receipt of a communication by the Secretary-General 
under article 1 of the 1948 Protocol announcing, in connexion 
with a particular drug, that a government considered it liable 
to produce addiction. In addition, the Council reminded 
governments that, on the communication to them by the 
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Secretary-General of a finding by WHO or of a decision by 
the Commission on Narcotic Drugs for provisional control 
relating to a particular drug, they should impose the necessary 
controls with the least possible delay as a matter of urgency. 


Illicit traffie 


In it annual review of the illicit traffic situation the Com- 
mission was aided in its task by the Committee on Illicit 
Traffic, and was also, as usual, assisted by observers from a 
number of governments and organizations. Amongst the 
conclusions reached by the Commission in its review of the 
illicit traffic were the following: 


The total seizures reported for 1958 were below those for 
1957 in certain categories, but on the whole, the flow of 
illicit drugs remained at a high level and the Commission 
felt that there were no grounds for complacency. While 
recognizing the vigorous efforts that were being made by 
governments to combat organized international drug traffic, 
the Commission still thought it necessary to draw the attention 
of all governments to the need of closer international co- 
operation. 


The most important drugs in the international illicit traffic 
were still opium, the opiates and cannabis. The Commission 
emphasized that a serious aspect of the traffic in opium and 
opiates was the existence of illicit cultivation of the opium 
poppy in several parts of the world, and requested all Govern- 
ments to increase their efforts to suppress it. 


In the period under review the Commission had received 
somewhat fuller information relating to the cocaine traffic. 
It expressed concern at what appeared to be a well-organized 
and increasing traffic in clandestinely manufactured cocaine 
affecting a number of South American countries. It was 
also particularly disturbed by indications of the absence of 
full co-operation between the national authorities responsible 
for combating illicit traffic in those countries, and called upon 
the governments concerned to encourage close co-operation 
among themselves, and to work closely with the international 
bodies interested in the subject. 


There was no evidence of organized international trafficking 
in other derivatives of the natural narcotic drugs, and most 
of the reports of seizures of such substances concerned diver- 
sions from licit channels or small thefts. 


Declared seizures of synthetic narcotics formed only a 
relatively small proportion of all seizures of narcotics, but the 


Commission felt that their significance should not be 
underrated. 


Abuse of drugs (Drug addiction) 


The Commission made its annual review of the problems 
of drug addiction, paying particular attention to the questions 
of the collection of statistical information, addiction in the 
medical profession, and publicity for new narcotics. 


As regards the collection of information, it was noted that 
although the situation had improved, more data were needed 


and that it was difficult to ensure comparability between 
the data from different countries. There was a danger that 
greater weight might be given to incomplete reports than 
their contents warranted, and that in consequence they 
might be taken as the basis for decisions on control by autho- 


rities in other countries not fully aware of the defects of the 
reports. 


Much concern was expressed at evidence of the prevalence 
of addiction in the medical profession. This was a serious 
matter in itself, but was even more disturbing in the wider 
context of the narcotics problem, since the medical profession 
was an indispensable element in the machinery of narcotics 
control. 


As regards publicity for new narcotics, it was noted that it 
frequently contained assertions that new analgesic drugs were 
harmless. There had, however, been cases in which incorrect 
claims had led to addiction. The Commission considered 
that it was important that governments be urged to keep 
a close watch on such publicity, to ensure, as far as was com- 
patible with considerations of freedom of the press, that claims 
should be based only on comprehensive and clinical tests. 


Proposed single convention on nareotie drugs 


The Council decided that the plenipotentiary conference 
for the adoption of the draft treaty should take place at the 
headquarters of the United Nations in New York during 
the period January to April 1961, and it made a recommen- 
dation to that effect. 


The Commission had decided that in the Single Convention 
there should be a list of preparations containing narcotic 
drugs which, because of their composition, constitute no risk 
of addiction and are therefore exempted from the control 
measures provided by the Geneva Convention of 1925. 
However, some of the preparations exempted under the 
existing treaty system under decisions made many years ago 
are obsolete. Therefore the Commission invited the WHO 
to prepare a revised list of exempted preparations for inclusion 
in the Single Convention, taking into account current thera- 
peutic practice. 


Opium and opiates 
Scientific Research 


Although an increasing number of authenticated opium 
samples have been received from opium-producing countries, 
the Commission noted that there were still important gaps 
in the collection held by the United Nations Narcotics 
Laboratory, no or too few samples having been received in 
respect of some countries in South-east Asia, the Middle 
East and the American continent. Several members of the 
Commission observed that the progress made since the last 
session in the development of simple, rapid and easily repro- 
ducible methods for determining the origin of opium was 
encouraging. The Commission adopted a resolution (doc. 
E/3254, para. 271, resolution 6 (XIV)) pointing out that the 
determination of the origin of opium was directly linked 
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with the number of authenticated samples for each region 
at the disposal of the United Nations Narcotics Laboratory, 
in particular those regions especially affected -by the illicit 
traffic. It expressed its thanks to governments which has sent 
samples — in particular to the Governments of India, Iran 
and Turkey — for the extensive range of samples supplied 
by them, but renewed its urgent request for sufficient authen- 
ticated opium samples from countries in which the production 
of opium was licit. It also renewed its request to countries 
where the opium poppy might be illicitly grown to supply, 
where authentication was possible, samples of any opium 
produced from such plants which they might seize. It drew 
this request to the special attention of governments in regions 
directly affected by the illicit traffic in opium and those in the 
immediate vicinity of the sources of such traffic, in particular 
Afghanistan, Burma, Cambodia, Ecuador, Laos, Mexico, 
Pakistan, Thailand and Viet-Nam. It called for samples of 
seized opium of unknown origin, so that tests might be made 
to determine their origin. Finally, it approved the continua- 
tion and development by the secretariat of its work on 
analysis. 


Coea leaf 


It was noted that Argentina had decided gradually to limit 
imports of coca leaves for chewing purposes and that Chile 
had prohibited them completely. Colombia had continued 
its policy of prohibition with good general results, except 
that a sizeable problem remained in two provinces. However, 
in Bolivia and Peru, the main producers and consumers of 
the coca leaf, the number of chewers was still considerable. 


It was recognized that the question of the coca leaf was 
closely related to that of technical assistance in narcotics 
control and related fields, since the solution of the many 
difficult economic and social problems which were at the 
root of the habit of chewing the coca leaf made heavy demands 
on the limited resources of the governments concerned. 


Cannabis (Indian hemp) 
Medical Use 


Until very recently, it was thought that the use of cannabis 
preparations for medical purposes was practically obsolete. 
The "WHO Expert Committee on Addiction-producing 
Drugs, in particular, had expressed that opinion, and therefore 
the Council had recommended at its eighteenth session 
(resolution 548 F (XVIII)) that governments should try to 
stop the medical use of cannabis as soon as possible. The same 
was assumed in the drafting of the Single Convention. The 
Commission, however, advised the Council of recent research 
which had been brought to its notice on the possible anti- 
biotic value of cannabis products. It considered that the basic 
assumptions upon which the relevant provisions of the draft 
Convention were based might perhaps have to be re-examined. 
On the recommendation of the Commission, the Council 
adopted resolution 730 F (XXVIII), in which it asked the 
WHO to prepare a report on the use of cannabis for the 
extraction of useful drugs, especially antibiotics. 


Identification and related Scientific Research 


The Commission again expressed interest in tests which 
could be used by enforcement officers to identify cannabis. 
It adopted a resolution (E/3254, para. 308, resolution 8 (XIV)) 
in which governments were invited to make available the 
results of research work for the improvement of methods of 
identification. The Secretariat of the United Nations was 
requested to assist in co-ordinating the work done on the 
national level for improving the methods of identifying 
cannabis drugs, primarily by (i) maintaining a centre for the 
exchange of information and for the distribution of cannabis 
samples; (ii) by arranging collaborative studies by national 
scientists; and (iii) by carrying out chemical experiments for 
the purpose of assisting in the work done on the national 
level, in particular in order to test the comparability and repro- 
ducibility of techniques of cannabis identification. Govern- 


ments were invited to nominate scientists to co-operate in 
this work. 


Carriage of narcotic drugs in first-aid kits 
of aircraft engaged in international flight 


The Commission studied the medical, legal and adminis- 
trative aspects of the carriage of narcotic drugs in first-aid 
kits of aircraft engaged in international flight. The view was 
expressed by the WHO that it was necessary to have narcotics 
available in aircraft first-aid kits. The Legal Office of the 
United Nations gave the opinion that narcotics so transported 
were not subject to the system of import certificates and 
export authorizations established by the International Opium 
Convention of 1925, provided that they were carried under 
appropriate safeguards, solely for administration under suitable 
circumstances to persons aboard the aircraft, and would not 
be removed from the aircraft or cross customs stations at 
points outside the country of registration of the aircraft 
concerned. The Commission also took into consideration the 
views of the International Criminal Police Organization on 
the safeguards required to prevent diversions of such narcotics 
for illicit purposes. It came to the conclusion that the best 
course would be to frame a set of essential requirements 
which governments could use as a basis for their own regula- 
tions, rather than to attempt to elaborate very detailed rules. 


On the recommendation of the Commission the Council 
adopted a resolution 730 G (XXVIII) in which it invited the 
Secretary-General to prepare, in co-operation with the ICAO 
and the WHO and in consultation with the ICPO-INTER- 
POL, such a set of requirements, and to distribute them to 
governments in time for consideration by the Commission 
at its next session. 


Synthetic and other new narcotic drugs 


The Commission considered several problems connected 
with synthetic and other new narcotic drugs. Some have been 
mentioned above (under illicit traffic, addiction, provisional 
control). Another one to which particular attention was paid 
was that of the identification of these drugs by enforcement 
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officers. The Commission noted the increasing difficulty 
arising from the large number and complicated designation 
of synthetic and other new narcotics. 


It decided to authorize the secretariat to consult the govern- 
ments of States members of the Commission in order to 
obtain preliminary information that might be used as a basis 
for a study of a proposal to facilitate the identification of 


narcotic drugs, and to ask the Council again to urge govern- 
ments to require the use of a clearly visible double red band 
on any packages containing narcotics and moving in trade. 

The Council decided, however (resolution 739 F (XXVIII), 
not to take action on the latter proposal for the present, 
since the matter would be before the plenipotentiary con- 
ference on the Single Convention. 
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Annex to the article: Physieo-chemical methods for the identification of nareoties, 
by Klaus Genest and Charles G. Farmilo 


Roman figures correspond to narcotics 
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* Ry; shown in a graph only. 
» Compound investigated; no Ry given or found. 

Compounds investigated with different salting of paper; tabulated R, values only given. 
“ Tabulated R; values only given, using other proportions of the same solvent. 
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C,H,Cl, AcOH H,O 
10 4 1 0.08-0.09 | 0.35-0.38 
BuOH : PhMe AcOH H,O 
10 : 10 5 5 0.28 
ite eile nessa meer omen AW Ee 
1 } 
CHCl, AcOH H,O 
10 4 5 0.05 
Et,O AcOH Mol. 
10 Sat. 0.1 0.85 0.53 
10 0.5 0.44 0.15 
10 1.0 0.33 0.12 





Taste ITA. — Solvents with acetic acid 











— Tasteau ITA. — Solvants renfermant de Pacide acétique 
| i 
VI vil vul IX XII | XII XIV XV KVi. | xvi) EX ] See eee 
| | | 
| 
0.57 0.56 | 0.68 
0.62 0.60 | 0.64 
0.67 0.65 0.77 
0.70 
0.67 0.60 0.09 0.57 0.74 
0.67 0.69 0.77 
0.70 
da 
0.75 0.76 
0.74 0.56 0.58 0.64 0.85 
0.59 0.42 0.50 0.53 0.63 0.56 0.61 0.67 
0.84 0.83 0.77 0.78 0.84 | 
0.76 0.75 | 0.83 | 
| dda | 
——_—_—-. : ! ' 
0.72 a | 0.67 | | a | 0.86 
| | 
| ead es 
| 
Cc | e 
0.48 0.40 0.00 0.35 | | 0.64 
| 
| 
| 
| 0.18-0.20 | 0.38-0.41 | 0.58-0.63 | 0.61-0.64 | 0.72-0.78 
| 
0.62 | 0.33 0:35. 4 -0m6.4 | 0.75 
| | 
0.90 0.22 0.66 0.87 | | | | 0.94 
| | | | | 
| | | | 
| 
| 
1 i 
| | | 








An 










Taste IA. — Solvents with acetic acid — Tasteau ITA. — Solvants renfermant de l’acide acétique 
| | 
VII IX XII XI XIV XV XVI | SVE XIX xx | Sar | <a 
| 
| 
0.56 0.68 
0.60 0.64 
0.65 0.77 
0.70 
0.09 0.57 0.74 
0.69 0.77 
0.70 
ba 
0.76 
0.56 0.58 0.64 0.85 0.90 
0.42 0.50 0.53 0.63 0.56 0.61 0.67 0.79 
0.83 0.77 0.78 0.84 
0.75 0.83 
dd 
pe ae ee ne eee 
| 
| 0.67 4 0.86 | 
0.40 0.00 0.35 | | 0.64 





| 





0.18-0.20 | 0.38-0.41 | 0.58-0.63 | 0.61-0.64 | 





| 
| } 
0.33 0.3 | 0.46 | | 0.75 | 0.82 





0.22 0:6 | “087 0.94 | 0.94 
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On trouvera au Tableau I du texte la liste des stupéfiants et composés apparentés représentés ici par des chiffres romains 








| | . a 
XXII XXIII XXIV XXV XXVI XXVII | XXvI| XXx | XXXIX References 
| j | Références 


30 
18 
i8 


0.64-0.68 78 
| 66 
35 
50 
x 
3% 
65, 66 


vl 


0.90 63a 
0.79 0.74 0.72-0.79 0.60 0.70 0.73 0.60 19 


a 


| 
| 


50 


2 


| | | | x 
ee a 








| 
8 | 0.72-0.78 | 0.78-0.83 | | 0.30-0.34 | 0.36-0.40 





| | 
0.82 | | | | 63a 





| | 
0.94 | 63a 





5 
5 
0 
4 
5 
32 
32 
32 








Tasize 1B. — Sob 





Composition of solvent 




















Composition du solvant : - | sa As } si “ va 
n-BuOH BuOAc AcOH H,O 
15 85 50 Sat 0.83 0.78 
15 85 40 22 0.05 0.37 0.60 0.47 
| 0.74 0.65 
0.26 0.39 0.74 0.65 0.60 
15 85 30 Sat. 0.70 0.57 
5 95 60 Sat. 0.65 0.57 
15 85 10 Sat. « a 
n-BuOH 
iso-BuOH | BuOAc | AcOH H,O 
25:25 50 50 73 0.53 0.55 0.70 0.65 
0.65 0.56 
n-BuOH BuOAc AcOH H.O 
nil 100 60 Sat 0.24 0.35 0.65 0.56 0.55 
nil 100 70 Sat. 0.81 0.73 
nil 100 30 10 4 . 
nil 100 40 15 a a | 
n-BuOH EtOAc AcOH H,O | 
10 1 nil 10 0.49 0.62 
nil 30 1c 30 0.22 0.66 
PhMe EtOAc AcOH H,O 
100 10 50 50 0.01 0.29 


® R, shown in a graph 


only 


>» Compound investigated ; no R; given or found. 


e 


a7 


Compounds investis 
bulated Ry valu 


ted with di 








erent salting of paper; tabulated Ry vaines 


cnly given, using other proportions of the same so!vent. 





B. — Solvents with acetic acid and acetate ester — Tasteau IB. — Solvants renfermant de acide acétique 





0.47 


0.65 


0.66 


0.29 











ABBREVIATIONS 


Approximately Approx. 
Dilution Dil. 
Molarity Mol. 
Normality N. 
Satured Sat. 


ABREVIATIONS 


Approximativement 


Dilution 
Molarité 
Normalité 
Saturé 


| 
VIII IX XII XIII XIV XV XVI | XVII XIX 
| | 
0.40 0.36 0.27 0.64 0.44 0.33 
| 
| 
| 
| | 
| | 
| 
0.50 0.55 0.60 0.66 0.60 | 0.55 
| | 
0.70 
0.29 0.32 0.49 
| 
0.04 0.06 0.13 


AX 





XXI 





0.54 


0.47 


® R, indi 
» Compc 
Compog 
a Les val 


— Solvents with acetic acid and acetate ester — 


VIII 


IX 





TABLEAU IIB. 


— Solvants renfermant 


de Pacide acétique 






































| XII XIII | XIV XV XVI | XVII XIX XX ASI XNITI 
| | 
a ees _ —_ — — — | _ —_ 1 — 
| 
| 
0.47 0.40 0.36 0.27 0.64 0.44 | 0.33 0.54 0.64 
' 
| 
| 
1 ; 
| | | 
| | | | 
| 
| j 
0.65 0.50 0.55 0.60 0.66 0.60 0.55 0.73 | 0.78 
| | 
| | 
| 
| 
0.70 
0.66 0.29 0.32 0.49 0.73 0.81 
0.29 0.04 0.06 0.13 0.47 0.63 


ABBREVIATIONS 


Approximately 


Dilution Dil. 
Molarity Mol. 
Normality N. 

Satured Sat. 


Approx. 


ABREVIATIONS 


Approximativement 
Dilution 

Molarité 

Normalité 

Saturé 


————S 


® R, indiquée sur 


» Composé analy: 


* Composés analy 


Les valeurs de 


ue et un acétate 


nS 


XXII XXIII XXIV XXV XXVI XXvII | XxvaI} xxx | xxxIx Ratesences 


Références 


71 
72a 
0.64 0.74 0.66 0.52 0.46 0.60 | 0.44 19 
| 71 
72a 
72a 
71 
72a 
| | 72a 


0.78 0.85 0.83 0.64 0.78 0.65 0.60 19 





63a 


0.63 63a 





, indiquée sur un graphique seulement. 
ymposé analysé ; pas de R; donnée ni trouvée. 
ymposés analysés sur popiers imprégnés de sels différents; les valeurs de Ry pertées au tableau sont seules données. 


*s valeurs de Ry portées au tableau sont seules données; d'autres proportions du méme solvant ont été utilisées. 
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Annex to the article: Physieo-chemical methods for the identification of narecoties, 
by Klaus Genest and Charles G. Farmilo 


Roman figures correspond to narcotics and related compounds listed in Table 21, page 21 








































































































Composition of estvant I II | I | IV v | ow vil v1 Ix 
Composition du solvant 
| 
n-PrOH H,O 
3 1 | 0.43 0.28 | 0.78 | 0.96 | 0.95 | 
10 3 c c c c c c 
0.42 | 0.47 | 0.63 | 0.89 | 0.84 | 070 
iso-PrOH _ HO | | 
nachcmicgantiaittainasetl a | 
75 25 0.62 0.65 0.90 0.78 
100 2 0.42 0.50 0 60 0.77 0.77 | 
n-BuOH H,O | Sat. 0.17. | 0.23 0.61 0.91 | 0.92 0.68 
0.12 0.16 0.65 0.43 
0.11 0.21 0.45 0.82 0.82 | | 
0.38 | 0.57 | 0.85 : > | 0.75 
0.15 0.22 1.0 0.47 
bd bd 
e c Cc ce e | ce ce 
0.17 | 0.27 | 0.66 | 0.92 | 0.93 | 0.96 | 0.0 
0.30 0.37 0.70 0.93 0.55 | O78 
b b d | 
b bd d 
| bv d b | 
db bd vd b | bv bd 
c ° ec ° ° 
0.18 0.27 0.90 0.91 | 0.55 
n-BuOH Buffer-Tampon Sat. | 
c c | © 
10 pH 5.0 Mcllvaine 0.13 0.20 0.33 
10 pH 6 5 PO, = 0.32 0.48 0.98 0.61 
iso-BuOH | H,O | Sat. | 0.26 0.36 | | | 0.88 | | 0.54 | | 
sec-BuOH H,O Sat. 0.18 | 0.28 | 0.52 | 0.89 | 0.88 
0.45 0.52 0.96 | 0.73 
iso-AmOH H,O Sat. 0.38 0.56 0.91 | 
0.33 0.42 0.67 0.53 
EtOAc H,O Sat. 0.05 | | 
0 05 0.26 0.82 0.97 0.97 0.60 | 
Et,O H,O Sat. ® * . . a - 
pH 6.5 0.0 0.35 0.34 0.94 0.87 0.0 0.0 0.0 
pH 4.0 0.0 0.0 0.0 0.73 0.28 | 0.0 0.0 0.0 
Dioxane H,O 2 
Buffer-Tampon | pH 6 6 PO, = 0.39 0 62 092 | 088 | 0.0 
CH. | HO : | eae ee FF * = | | 
CHC], H,O 2 | 4 | * | a a | a a | | | 
| a . ~ i 
C,H, CHOONH, : 
0.91 0.76 0.7 
CHC], CHOONH, s . s 8 a 8 . 
0.0 0.20 0.85 1.0 1.0 0.4 
0.0 0.21 0.70 0.88 
0.0 0.21 0.70 0.88 0.88 0.23 0.75 0.0 0.0 
* . 
0.65 0 26 0.76 











CHCl, C,H, CHOONH, » > » b d 
3 2 Sat. 




















III Ix x xI XII 
0.85 
0.90 

0.17 
0 0.59 0.92 
0.63 0.94 

0.19 

0.12 

0.31 














| | 0.67 | 
0 | 0.08 0.90 
0 | 0.0 0.36 
| | | | 
0.76 
0.49 
1.0 | 0.0 | 0.45 0.0 








Taste ITE. — Neutral solvents — Tasreau ITE. — Solvants neutres 
































XIII XIV xV XVI XVII 
0.76 
0.29 
0.19 0.23 0.39 0.38 0.50 
b d vb 
0 23 0 29 0 57 0.43 | 
0.29 
0 71 
| 0.49 | 








XVIII 


TT a 


' | 
0.80 
0.52 




















xx 





XXII 








XXIII XXIV 

















Taste ITE. — Neutral solvents — Tasreau ITE. — Solvants neutres 


XVII | XVIII c XxXI XXII XXIII XXIV | XXV 
] 


XXVI XXVII XXIX 








l 
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On trouvera au Tableau I du texte la liste des stupéfiants et composés apparentés représentés ici par des chiffres romains 


xxx | xxx | xxx on 


Références 


68 

55 

30 

68 

7, 6 

7, 6 

0.14 19 

38 

© © 39 
0.49 0.53 0.59 0.65 0.49 0.59 0.59 39 #@ 
0.55 e 39 * 

41 

42 

47 

| 73 

77 

| | | 


0.0 0.52 
0.0 0.0 


XXXIII | XXXIV | XXXV XXXVI XXXVII | XXXVIII | XXXIX xL 














xLI 










































































oO 
~J 

















































| 
C,H, CHOONH, 
0.91 0.76 0.76 
CHC], CHOONH, . a a a e ‘ E 
0.0 0.20 0.85 1.0 1.0 0.49 
0.0 0.21 0.70 0.88 
0.0 0.21 0.70 0.88 0.88 0.23 0.75 0.0 0.0 
0.65 0 26 0.76 
CHC], C,H, CHOONH, b > b b | > 
3 2 Sat. | 
Benzin C,H, CHOONH, | 
6 4 Sat. 0.0 0.68 0.38 
1 1 | Sat. 0.50 0.22 
BuOH MeOH H,O » d d 
45 5 50 
BuOH Et,O H,O | 
1 1 Sat. 2 b d db b b d 


























BuOH CHC], H,O a a 4 

40 10 50 0.04 0.34 b > 0.79 

30 20 50 0.13 0.32 0.95 0.96 0.70 
iso-BuOH PhMe H,O e e e e e e 

50 50 Sat. 0.03 0.09 0.39 0.86 0.76 0.47 

n-AmOH Bu,O H,O 
80 7 13 » 
0.13 
50 7 43 0.68-0.73 





* Ry shown in a graph only. 

>» Compound investigated ; no Ry given or found. 

© Compounds investigated with different salting of paper; tabulated R, values only given. 
* Tabulated Ry values only given, using other proportions of the same solvent. 


** Normal strips. 
* Strips acc. Mathias, W., Naturwissenschajten 42, 17 (1954). 

















0.37-0.41 | 0.47-0.52 
0.84-0.88 | 0.88-0.92 











ABBREVIATIONS — ABREVIATIONS 


Approximately Approx. Approximativement 
Dilution Dil. Dilution 

Molarity Mol. Molurité 
Normality N. Normalité 

Satured Sat. Saturé 








0.67-0 70 | 0 45-0.49 | 0.37-0.41 
0.94-0.96 | 0.74-0.78 | 0.55-0.59 


® Re indiquée sur un graphique seulement. 

> Composés analysés ; pas de Ry donnée ni tronvée. 

* Composés analysés sur papiers imprégnés de sels différents; les valeurs de Ry portées au tableau sout seules données. 
* Les valeurs de Ry portées au tableau sont seules données; d'autres proportious du méme solvant ont été utilisées. 

** Bandes normales. 


* Bandes préparées selon la méthode de Mathias W., Naturwissenschajten 42, 17 (1954). 
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